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FOREWORD 


Those  who  make  land-use  decisions  in  both  the  public  and  private  sectors  in 
California  must  accommodate  the  urban  expansion  and  sound  economic  growth 
necessary  to  an  expanding  population  and  still  enable  the  maintenance  of  an 
acceptable  environment.  The  continued  availability  of  mineral  resources  needed  in 
our  highly  industrialized  society  is  an  important  concern  when  making  land-use 
decisions.  The  levels  of  understanding  behind  such  decisions  range  from  broad 
general  knowledge  of  California's  complex  geology  and  mineral  resources  to  detailed 
knowledge  of  the  geology  and  resources  of  a  specific  site. 

To  facilitate  these  broad  and  specific  processes,  the  California  Department  of 
Conservation's  Division  of  Mines  and  Geology  (DMG)  carries  out  basic  and  applied 
geologic  investigations  of  California's  geologic  environment,  and  provides 
information  and  advice  to  the  general  public,  to  the  mining  industry,  and  to  local, 
state,  and  federal  government  agencies.  Geologic  information  is  available  in  both 
oral  and  written  form  from  the  three  DMG  regional  offices.  CALIFORNIA 
GEOLOGY,  a  monthly  magazine,  technical  reports  and  maps,  and  a  wide  variety  of 
special  information  pamphlets,  including  DMG  Notes,  are  the  publication  vehicles 
for  this  geologic  information. 

All  Division  activities  are  based  on  the  principle  that  knowledge  of  the 
fundamental  geology  of  the  state  is  important  for  the  safety  and  economic 
well-being  of  the  citizens  of  California. 
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Photo  1.   Volcanic  eruptions  dramatically  illustrate  the  powerful 
forces  at  work  beneath  the  earth's  crust. 
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DIVISION  PROGRAMS 


The  California  Department  of  Conservation's  Division  of  Mines  and  Geology 
(DMG)  is  the  state  geological  survey  of  California.  As  such,  its  primary  function 
is  to  provide  technical  data  to  assist  public  agencies  and  the  private  sector  in  the 
wise  and  safe  use  of  the  earth's  crust,  its  terrain,  and  its  mineral  resources.  The 
broad  objectives  of  the  Division  are:  (1)  to  identify,  delineate,  and  assist  in  the 
ultimate  utilization  of  deposits  of  minerals,  both  onshore  and  offshore,  consistent 
with  wise  conservation  practices;  (2)  to  identify  and  provide  timely  delineation  of 
geologic  hazards;  and  (3)  to  compile  and,  where  needed,  develop  basic  data  on  the 
geology  of  the  state  in  support  of  geologic  hazard  and  mineral  resource 
investigations. 

To  achieve  these  broad  objectives,  the  Division  carries  out  a  wide  range  of 
activities  through  six  basic  programs.  These  are:  (1)  the  Minerals  Program,  (2) 
the  Geologic  Hazards  Program,  (3)  the  Geophysics  Program,  (4)  the  Environmental 
Geology  Program,  (5)  the  Geological  Investigations  Program,  and  (6)  the  Geologic 
Information  Program.  These  six  programs  and  their  activities  during  fiscal  year 
1983-84  are  described  in  the  following  pages. 


Overview 

MINERALS  PROGRAM 

The  Minerals  Program  conducts  investigations  of  mineral  deposits  and 
geologic  terranes  to  provide  public  information  on  the  extent,  nature,  and 
magnitude  of  the  state's  mineral  resources.  The  goal  of  the  program  is  to  help  the 
people  of  California  and  the  nation  meet  future  mineral  needs.  The  program's 
classification  of  mineral  lands  according  to  the  significance  of  the  mineral 
deposits  is  used  in  land-use  planning  and  regulatory  programs  administered  by 
local  government.  Specific  areas  of  program  activity  are  (1)  mineral  resource 
analysis,  (2)  urban  mineral  land  classification,  and  (3)  nonurban  mineral  land 
classification. 


GEOLOGIC  HAZARDS  PROGRAM 

The  Geologic  Hazards  Program  provides  information  on  geologic  hazaras, 
including  landsliding,  ground  rupturing  caused  by  fault  movements,  ground  shaking 
caused  by  earthquakes,  tsunamis  (seismic  sea  waves),  volcanic  eruptions,  land 
subsidence,  expansive  soils,  and  erosion.  The  information  ranges  in  use  from 
technical  to  lay  applications.  Areas  of  potential  geologic  hazard  are  delineated 
for  land-use  and  emergency-response  planning  applications.  Specific  areas  of 
program  activity  are  (1)  fault  mechanism  studies,  (2)  landslide  studies,  (3)  marine 
geology  studies,  (4)  cooperative  studies  (under  cost-sharing  agreements)  with  local 
government  or  other  State  agencies  to  identify  geologic  hazards,  and  (5) 
as-needed  special  investigations  of  dynamic  geologic  events  and  conditions  that 
may  have  immediate  effects  on  man  such  as  damaging  earthquakes  or  slope 
failures  during  storms. 


GEOPHYSICS  PROGRAM 

The  Geophysics  Program  provides  specialized  earth  science  expertise  for 
assessing  and  mitigating  volcanic,  seismic,  and  other  geologic  hazards.  This 
expertise  is  essential  for  evaluation  of  the  seismic  safety  of  critical  and 
hazardous  facilities  and  as  input  for  the  development  of  emergency-response  plans 
and  the  design  of  earthquake- resistant  structures.  Specific  areas  of  program 
activity  are  (1)  earthquake  hazard  risk  assessment,  (2)  strong-motion 
instrumentation  program,  and  (3)  geophysical  studies. 

ENVIRONMENTAL  GEOLOGY  PROGRAM 

The  Environmental  Geology  Program  provides  specialized  scientific  expertise 
for  dealing  with  a  variety  of  diverse  environmental  concerns  ranging  from  the 
potential  of  geothermal  heat  as  an  alternative  energy  source  in  California  to 
mined-land  reclamation  assistance  and  review,  and  the  coordination  of 
volcanic-hazard  response  and  planning  activities.  Specific  areas  of  program 
activity  are  (1)  geothermal  resource  studies,  (2)  mined-land  reclamation,  (3) 
geochemical  studies,  and  (4)  volcanic  hazards  coordination. 


GEOLOGIC  INVESTIGATIONS  PROGRAM 

The  Geologic  Investigations  Program  provides  both  basic  and  applied  geologic 
information— primarily,  but  not  solely,  in  the  form  of  maps.  This  information  is 
used  in  mineral  resource  development,  in  land-use  planning  and  regulation  by  local 
government,  in  timber  harvest  planning,  in  development-site  evaluation  studies, 
and  in  other  endeavors  requiring  sound  information  on  the  geology  of  the  state. 
Specific  areas  of  program  activity  are  (1)  fault  evaluation  and  zoning,  (2)  regional 
geologic  mapping,  (3)  forest  watersheds  mapping  and  timber  harvest  plan  review, 
and  (4)  subsurface  investigations. 


GEOLOGIC  INFORMATION  PROGRAM 

The  Geologic  Information  Program  makes  information  prepared  by  Division 
program  activities  and  other  pertinent  geologic  information  available  to  the 
general  public,  including  local  government,  the  scientific  community,  and  the 
public  at  large.  The  products  of  Division  investigations  are  edited,  graphically 
prepared  for  printing,  and  reviewed  by  the  publications  staff.  The  State  Geologist 
reviews  all  Division  publications  before  they  are  released  to  the  public  or 
contracting  agency.  The  program  also  provides  technical  review  of  siting  reports 
for  certain  proposed  developments  within  the  state.  Specific  areas  of  program 
activity  are  (1)  information  and  publications  sales,  (2)  publications  production,  (3) 
geology  library,  and  (4)  critical-siting  report  review. 


I.       Minerals  Program 

DMG's  Minerals  Program  conducts  geologic  investigations  of  mineral 
deposits,  assesses  the  mineral  potential  of  specific  areas,  and  monitors  mining 
activities.  The  goal  of  the  program  is  to  help  the  people  of  California  and  the 
nation  meet  future  mineral  needs.  The  information  generated  by  program 
activities  is  published  in  special  reports,  mineral  commodity  reports,  maps,  and 
CALIFORNIA  GEOLOGY  magazine.  Specific  advice  is  available  through  direct 
consultation  with  DMG's  minerals  staff. 

DMG  minerals  studies  involve  the  collection  and  interpretation  of  a  wide 
range  of  specialized  and,  in  some  cases,  confidential  information.  Data  must  be 
interpreted  in  light  of  an  understanding  of  mineralization  and  other  geologic 
processes.  The  extreme  complexity  of  California's  geology  makes  this  a 
challenging  task.  This  complexity  is  largely  attributable  to  the  state's  position  at 
the  edge  of  the  continent  where  one  major  plate  of  the  earth's  crust  converges 
with  another  major  plate.  The  slow,  ongoing  interaction  between  these  tectonic 
plates  has  enlarged  the  continent  and  resulted  in  volcanism,  the  formation  of 
mountain  ranges,  major  displacements  of  land  masses  along  faults  over  time  (to 
say  nothing  of  periodic  earthquakes),  and  numerous  other  dramatic  as  well  as 
subtle  geologic  developments  that  are  responsible  for  the  abundance  and  diversity 
of  mineral  occurrences  in  California. 

Indeed,  California  is  one  of  the  nation's  leading  producers  of  non-fuel 
minerals.  The  agricultural,  manufacturing,  and  construction  industries  of  the 
state  are  supplied  by  numerous  mineral  commodities  produced  by  the  mining 
industry  of  California.  Approximately  $2.0  billion  in  non-fuel  mineral 
commodities  are  produced  in  the  state  annually.  California  leads  the  nation  in  the 
production  of  boron,  portland  cement,  diatomite,  sand  and  gravel,  and  rare 
earths.  It  is  also  a  major  source  of  natural  gas,  liquefied  petroleum  gases,  salt, 
clay,  stone,  magnesium  compounds,  sodium  compounds,  gypsum,  and  talc.  In 
addition,  California  has  a  wide  range  of  recognized  undeveloped  mineral 
resources.  These  include  chrome,  cobalt,  gold,  mercury,  nickel,  platinum  group 
elements  (PGEs),  silver,  titanium,  and  zeolites.  Some  of  these  are  of  strategic 
importance  to  the  nation. 

A  major  goal  of  DMG's  minerals  program  is  to  help  assure  a  continuing  supply 
of  minerals  of  vital  importance  to  the  well-being  of  the  state  and  nation.  Many  of 
these  mineral  resources  are  relatively  abundant,  high-bulk,  near -surface 
materials;  others  are  more  scarce  and  unevenly  distributed  over  the  earth's 
surface.  As  sources  for  meeting  future  demands,  both  types  of  mineral  resources 
are  threatened  by  urbanization  and  other  land-uses  incompatible  with  mining.  The 
wise  management  of  resource  areas  can  make  the  needed  materials  available  in 
adequate  quantities  long  into  the  future. 

The  goal  of  the  Surface  Mining  and  Reclamation  Act  (SMARA)  of  1975  is  to 
stimulate  the  wise  use  of  lands  containing  important  mineral  resources  while  also 
providing  for  State  assistance  in  planning  for  the  reclamation  of  surface-mined 
lands.  The  Act  authorizes  the  State  Geologist  to  classify  lands  according  to  their 
mineral  potential  and  to  assist  local  government  in  the  implementation  of  the 
State's    mined-land     reclamation     policy.      Mineral-land     classification     involves 


the  identification  of  regionally  significant  deposits  of  abundant,  high-volume, 
near-surface  materials  as  well  as  deposits  of  more  scarce  mineral  materials 
having  statewide  or  national  significance.  Lands  containing  significant  mineral 
deposits  are  identified  to  encourage  their  preservation  from  uses  incompatible 
with  mining  so  that  the  mineral  resources  will  remain  available  to  meet  the  future 
needs  of  society. 

1.      Mineral  resource  analysis  program  (MRAP) 

The  overall  goal  of  the  mineral  resource  analysis  unit  is  to  provide  the  public, 
the  mineral  industry,  and  government  decision-makers  with  up-to-date 
information  concerning  California's  mineral  industry,  mineral  economics,  and 
mineral  resource  potential. 

An  on-going  project  carried  on  by  the  unit  involves  maintaining  a  source  of 
information  concerning  current  mining  activities  in  California.  This  project  uses 
information  obtained  from  a  review  of  current  published  and  unpublished 
literature  supplemented  by  visits  to  active  mineral  producers  and  mining 
operations.  Data  obtained  during  mineral  industry  and  mine  visits  are  entered  on 
property  report  forms  and  placed  in  the  Division's  property  report  files. 
Information  from  these  files  and  production  statistics  obtained  from  the  U.S. 
Bureau  oi  Mines  are  combined  each  year  to  produce  the  California  mineral 
industry  report  published  in  CALIFORNIA  GEOLOGY.  This  information  also  is 
used  in  the  periodic  updates  of  the  DMG  special  publication,  "Mines  and  Mineral 
Producers  Active  in  California,"  and  is  entered  on  the  Division's  master  computer 
index  system.  The  Mineral  Property  Report  forms  are  also  used  to  answer  mineral 
resource  inquiries  from  government,  industry,  and  the  general  public. 

The  Division's  annual  California  mineral  industry  report  for  1982  was 
published  in  the  October  1983  issue  of  CALIFORNIA  GEOLOGY.  The  "Mines  and 
Mineral  Producers  Active  in  California"  for  1983  was  completed  and  published  in 
the  Spring  of  1984. 

Several  other  mineral  resource  analysis  projects  were  completed  during  fiscal 
year  1983-84.  A  series  of  occurrence  and  favorability  maps  for  nine  strategic 
minerals  (at  a  scale  of  1:1,000,000  with  accompanying  explanation  and 
bibliography)  were  compiled.  The  minerals  treated  in  these  compilations  are 
silver  (occurrence  only),  manganese  (occurence  only),  platinum  (occurrence  only), 
tin  (occurrence  only),  titanium,  tungsten,  nichol  and  cobalt,  and  chromite. 

A  number  of  studies  of  individual  mineral  commodities  in  a  new  series  of 
mineral  resource  commodity  reports  were  completed  to  review  stage  by  the  end 
of  fiscal  year  1983-84.  Commodity  studies  completed  include  titanium,  zeolites, 
phosphates,  nitrates,  lime,  sulfur,  gypsum,  potash,  and  salt.  These  reports  present 
timely  data  on  both  state  and  world  conditions  for  the  commodity. 

A  special  mineral  resource  assessment  of  the  San  Gabriel  anorthosite  massif 
was  completed  to  review  stage.  The  most  important  goals  of  this  study  are  to 
identify  areas  of  titanium  favorability  and  to  estimate  the  economic  potential  of 
associated  phosphorus  and  vanadium.  The  end  product  of  the  study  will  be  a 
report  suitable  for  publication  as  a  DMG  special  report.  The  report  will  include  a 
text  and  two  plates. 


Also  completed  during  the  year  was  a  mineral  resource  evaluation  of  the 
Rockhouse  Basin  area,  east  of  Bakersfield,  in  the  southern  Sierra  Nevada.  This 
study  was  conducted  in  cooperation  with  the  U.S.  Bureau  of  Land  Management. 

Effective  July  1,  1984,  DMG  geophysicists  were  assigned  to  the  MRAP  to 
impart  geophysical  insight  in  identifying  characteristics  of  terrane  important  in 
mineral  exploration. 


2.      Surface  Mining  and  Reclamation  Act 

The  continued  availability  of  mineral  resources  that  are  critical  to 
California's  economy  and  the  reclamation  of  mined  lands  are  the  twin  and 
interrelated  objectives  of  the  Surface  Mining  and  Reclamation  Act  of  1975,  as 
amended  (SMARA).  These  objectives  are  reached  through  land-use  planning  and 
regulatory  programs  administered  by  local  government.  The  California 
Department  of  Conservation,  the  Division  of  Mines  and  Geology,  and  the  State 
Mining  and  Geology  Board  are  responsible  for  administering  the  State's  role  in  the 
SMARA  programs. 

Three  interrelated  units  within  the  Division  have  been  established  to 
implement  the  goals  of  SMARA.  These  are  the  urban  and  the  country  mineral 
land  classification  units,  discussed  here,  and  the  mined  land  reclamation  unit  (see 
page  29  for  discussion).  These  units  represent  a  cost-effective  means  of  ensuring 
that  California's  mining  industry  may  continue  to  provide  society  with  needed 
mineral  commodities  in  an  environmentally  sensitive  manner. 

a.      Urban  mineral-land  classification  (1st  element  of  SMARA) 

The  current  objective  of  urban  mineral-land  classification  ("City 
SMARA")  is  the  identification  of  lands  that  contain  suitable  and  available 
aggregate  materials  (sand  and  gravel,  and  rock  suitable  for  crushing  to  meet 
future  local  and  regional  needs.  This  objective  is  achieved  through  a  mineral 
inventory  and  economic  assessment  process  termed  "classification- 
designation,"  which  jointly  involves  the  Division  and  the  State  Mining  and 
Geology  Board.  Information  on  the  location  of  important  mineral  deposits  is 
developed  by  the  Division  through  the  process  of  mineral-land  classification. 
This  information  is  evaluated  by  the  Board,  whose  prerogative  it  is  to 
designate  those  resources  that  are  yet  available  and  of  economic  significance 
to  a  region  or  the  state.  Local  governments  receive  the 
classification-designation  information,  incorporate  it  in  their  general  plans, 
and  develop  mineral  resource  management  policies  that  will  assure  the 
conservation  and  development  of  these  resources. 

Although  DMG  is  involved  only  in  the  classification  phase  of 
classification-designation,  an  understanding  of  designation  is  needed  to 
understand  the  role  of  classification  in  the  overall  process. 

Designation  is  a  formal  action  taken  by  the  State  Mining  and  Geology 
Board.  Designaton  of  an  area  means  that,  in  the  judgment  of  the  Board,  the 
minerals  in  that  area  are  of  prime  importance  for  meeting  the  future  mineral 
needs  of  the  region  or  the  state.  The  process  apprises  local  governments  of  a 
responsibility  in  their  planning  activities  to  provide  not  only  for  their  local 
needs  but  also  for  the  needs  that  may  be  generated  well  outside  their  own 
areas  of  jurisdiction. 


The  Board  has  given  first  priority  to  the  designation  of  construction 
aggregate  deposits  of  Portland-cement-concrete  (PCC)  grade,  in  urban  and 
urbanizing  areas.  The  board's  decision  to  designate  particular  areas  is  based 
on  information  in  mineral  land  classification  reports  prepared  by  DMG  and  on 
input  from  lead  agencies  and  the  public. 

As  noted  above,  DMG  is  responsible  for  carrying  out  the  classification 
phase  of  the  classification-designation  process.  Classification  normally 
entails  six  distinct  but  interrelated  steps.  These  classification  steps  will  be 
explained  here  in  the  context  of  the  classification  for  PCC-grade  aggregate. 

The  first  step  in  the  classification  process  is  to  determine  the  boundaries 
of  the  production-consumption  region  under  study.  The  boundaries  are  drawn 
along  the  limits  of  the  marketing  area  of  the  active  aggregate  operations 
supplying  the  urban  center  under  study.  Included  within  the 
production-consumption  region  boundaries  are  all  areas  within  the  marketing 
area  that  have  been  identified  as  urbanized  or  urbanizing. 

In  step  two,  all  lands  considered  to  be  urbanized  or  urbanizing  are 
assigned  Mineral  Resource  Zone  classifications  (MRS-1— no  significant 
deposits  present;  MR2-2 — significant  deposits  present;  MRZ-3— insufficient 
data  f  to  determine  significance  of  deposits;  MRZ-4— insufficient  data  to 
identify  deposits)  based  upon  a  geologic  appraisal  of  the  aggregate  resource 
potential  of  the  land.  This  appraisal  includes  study  of  pertinent  geologic 
reports  and  maps,  field  investigation  and  sampling  at  outcrops  and  at  active 
and  inactive  pits  and  quarries,  and  analysis  of  water-well  logs  and  drill 
records. 

In  step  three,  lands  classified  as  containing  significant  deposits  of 
PCC-grade  aggregate  material  (areas  classified  MRZ-2)  are  evaluated  to 
determine  whether  or  not  current  uses  of  these  lands  preclude  possible  future 
mining.  Areas  currently  permitted  for  mining  and  areas  found  to  have  land 
uses  compatible  with  possible  future  mining— based  on  criteria  provided  by 
the  Board—are  considered  available  for  mining,  and  are  delineated  as 
"sectors"— that  is,  available  aggregate  source  areas. 

In  step  four,  for  each  sector,  total  tonnages  of  PCC-grade  aggregate 
reserves  (deposits  permitted  for  mining)  and  resources  (all  deposits  of  PCC 
quality  including  the  reserves)  are  calculated  based  upon  field  investigation 
and  surface  measurement,  drill-hole  information,  waste-material 
percentages,  and  deposit  densities. 

In  step  five,  50-year  needs  of  the  production-consumption  region  are 
estimated  based  upon  population  growth  projections  and  average  annual  per 
capita  aggregate  consumption  rates.  Based  upon  these  calculations,  the  life 
expectancy  of  current  reserves  is  estimated,  and  projected  needs  are 
analyzed  in  relation  to  current  reserves  and  resources. 

Step  six  involves  the  identification  and  characterization  of  possible 
alternative  sources  for  PCC-grade  aggregate  needed  to  meet  the  forecast 
50-year  demand  for  the  production-consumption  region. 


CLASSIFICATION.  Figure  1  shows  areas  classified  or  designated,  and 
areas  under  classification  study  as  of  June  30,  1984.  During  the  year  the  City 
SMARA  program  completed  the  following  mineral-land  classification  reports 
and  transmitted  the  results  to  the  Board  for  its  acceptance: 

•  Saugus-Newhall  and  Palmdale  Production-Consumption  Regions.    This 
report  will  be  published  as  DMG  Special  Report  143,  Part  V. 

•  Claremont-Upland    Production-Consumption   Region.     This   report   will 
be  published  as  DMG  Special  Report  143,  Part  VI. 

•  San  Bernardino  Production-Consumption  Region.    This  report   will  be 
published  as  DMG  Special  Report  143,  Part  VII. 

The  above  reports  complete  the  Division's  classification  of  the  Los 
Angeles  basin  area  for  aggregate  mineral  resources.  The  basin  area  is  one 
where  rapid  urban  expansion  had  encroached  upon  extensive  resources  and  has 
left  many  of  its  P-C  regions  with  limited  available  resources  that  must  be 
carefully  conserved  to  meet  future  regional  needs. 

•  South  San  Francisco  Bay  Production-Consumption  Region.    This  report 
will  be  published  as  DMG  Special  Report  146,  Part  II. 

•  Monterey   Bay  Proauction-Consumption   Region.     This   report   will   be 
published  as  DMG  Special  Report  146,  Part  IV. 

In  addition  to  the  above  two  reports,  the  report  on  the  North  San 
Francisco  Bay  Production-Consumption  Region  (DMG  Special  Report  146, 
Part  III)  was  essentially  completed.  It  needs  only  slight  revision  to  cover  new 
quarry  operations  before  the  report  is  resubmitted  to  the  Board.  These  three 
reports  will  complete  the  classification  of  the  San  Francisco  Bay  area  for 
aggregate  resources.  Limited  reserves  and  available  resources  make 
conservation  of  resources  essential  throughout  the  area. 


DESIGNATION.  Designations  of  regionally  significant  mineral 
resources  have  been  completed  in  the  San  Fernando  Valley,  Simi  Valley, 
Western  Ventura  County,  Orange  County-Temescal  Valley,  and  San  Gabriel 
production-consumption  regions  (see  Figure  1).  By  the  end  of  1983-84,  work 
to  designate  areas  within  the  Western  San  Diego  County 
Production-Consumption  Region  had  begun.  For  additional  information  on 
designation,  see  the  Annual  Report  of  the  State  Mining  and  Geology  Board. 


b.  Country  mineral-land  classification  (2nd  element  of  SMARA) 

The  amendment  of  SMARA  in  1980  by  the  passage  of  Senate  Bill  1300 
provided  for  the  mineral -land  classification  of  non-urban  areas  requested  by 
the  State  Mining  and  Geology  Board.  In  the  hearings  that  preceded  the 
passage  of  SB  1300,  it  was  made  clear  by  the  Legislature  that  mineral -land  in 
non-urban  areas  subject  to  land-use  threats  incompatible  with  mining  was  to 
be  classified.    The  Board  in  1982  established  that  the  foothills  region  of  the 
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Figure  1.    Status  of  the  City  SMARA  Classification  Designation  Program,  June  30,  1984. 
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Sierra  Nevada  and  the  California  Desert  Conservation  Area  (CUCA)  had  the 
number  one  priorities  for  the  Country  SMARA  program  (Figure  2).  These 
areas  are  among  the  most  highly  mineralized  areas  ana  are  known  to  contain 
mineral  deposits  of  regional  and  statewide  significance. 

To  achieve  the  mineral-land  classification  of  these  areas,  each 
classification  project  was  structured  into  three  phases:  (1)  assembly  and 
evaluation  of  existing  geologic,  geophysical,  and  mining  data  pertaining  to 
each  15-minute  quadrangle  study  area;  (2)  geologic  field  investigations,  mine 
examinations,  and  geochemical  surveys;  and  (3)  preparation  of  a  geologic 
report  and  mineral  resource  classification  map  of  the  area  based  upon  a 
synthesis  and  analysis  of  data  gathered  during  phase  1  and  II  of  the  project. 

The  area  of  the  Placerville  15-minute  quadrangle  was  chosen  as  the  pilot 
area  in  which  to  begin  the  country  mineral-land  classification.  During  the 
conduct  of  the  pilot  project,  special  guidelines  were  established  for  the 
classification  of  non-urban  areas.  This  was  during  fiscal  year  1982-83.  The 
final  Placerville  report  (OFR  83-29  SAC)  was  released  in  September  1983. 
Reports  on  the  Kelso,  Mescal  Range,  Georgetown,  and  Sutter  Creek 
quadrangles  were  released  later  in  the  fiscal  year.  Figure  2  shows  the  area  of 
coverage  for  these  studies  and  the  status  of  the  Country  SMARA  Program  at 
the  end  of  the  fiscal  year. 

Country  SMARA  mineral-land  classification  field  activity  continued 
during  fiscal  year  1983-84  in  the  foothills  portion  of  the  Sierra  Nevada  and  in 
the  California  Desert  Conservation  Area.  Field  work  and  data  gathering  for 
the  following  quadrangles  were  completed  at  year's  end:  Halloran  Springs, 
Auburn,  Folsom,  Lanfair  Valley,  Homer  Mountains,  Ivanpah,  and  Crescent 
Peak. 

Staff  geologists  assigned  to  the  program  provided  information  to  local 
governments  as  well  as  the  mineral  exploration  community  about  the  scope  of 
the  program  and  the  results  of  these  investigations.  The  classification 
programs,  which  represent  a  departure  from  the  Division's  traditional 
minerals  programs,  have  been  effective  in  identifying  outstanding  targets  for 
mineral  exploration  and  for  alerting  local  governments  to  the  need  to  plan  for 
mineral  resource  conservation. 


Petition  Classification.  Vvhen  known  mineral  deposits  are  subject  to 
imminent  threats  which  would  preclude  the  extraction  of  those  minerals,  the 
owner  of  the  property  may  petition  the  State  Mining  and  Geology  Board  to 
have  the  area  of  the  deposit  classified  on  a  high  priority  basis.  During 
1983-84  classification,  work  was  done  on  gold  and  aggregate  bearing  property 
owned  by  Black  swan  Associates  in  western  Nevada  County  near  Smartville 
(in  nearby  Yuba  County).  Classification  was  deferred  there  pending  the 
petitioner's  completion  of  further  testing  and  analysis  of  the  deposits. 

The  petition  process  has  been  helpful  to  the  mineral  industry  and  lead 
agencies  confronted  with  the  need  to  obtain  authoritative,  unbiased  mineral 
information  prior  to  reaching  difficult  decisions  on  controversial  land-use 
issues. 
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C       Geologic  Hazards  Program 

The  Geologic  Hazards  Program  provides  geologic  inlormation— in  the  form  of 
maps  and  interpretive  texts—about  geologic  hazards  in  the  state.  The  products 
present  both  technical  and  lay  information  useful  and  necessary  for  public  safety 
purposes.  The  information  is  provided  in  the  form  of  geologic  reports  and  maps 
resulting  from  specialized  studies  of  specific  hazards.  It  is  best  to  identify,  if 
possible,  potentially  hazardous  geologic  conditions  prior  to  land  development. 
Hazardous  geologic  conditions  need  to  be  recognized  so  that  action  can  be  taken 
to  prevent  the  property  losses,  injuries,  or  even  deaths  that  they  might  cause. 
Geologic  hazards  include  landsliding,  ground  rupturing  caused  by  fault  movements, 
ground  shaking  caused  by  earthquakes,  tsunamis  (seismic  sea  waves),  volcanic 
eruptions,  land  subsidence,  expansive  soils,  and  the  effects  of  erosion.  Knowledge 
of  potential  geologic  hazards  is  critical  to  the  land-use  planning  process. 

Activities  directly  within  the  Geologic  Hazards  Program  are:  (1)  fault 
mechanism  studies;  (2)  landslide  studies;  (3)  marine  geology  studies;  (4)  cooperative 
studies  (under  cost-sharing  agreements)  with  local  government  or  other  State 
agencies  to  identify  geologic  hazards;  and  (5)  special  emergency  investigations  of 
occurrences  such  as  slope  failures  during  storms  and  earthquake  events.  Typical 
products  range  from  county-wide,  comprehensive  investigations  of  all  geologic 
hazards  present  to  large-scale  quadrangle  mapping  which  emphasizes 
slope-stability,  erosion,  faulting,  expansible  soil,  or  other  conditions  that  could 
become  hazards  to  public  safety,  or  lead  to  property  damage. 


1.      Fault  mechanism  studies 

Fault  mechanism  studies  underway  during  the  period  of  this  report  include 
work  on  the  San  Andreas  fault,  the  San  Gabriel  fault,  the  Newport-Inglewood 
structural  zone,  and  faults  in  San  Diego  and  Imperial  counties.  Preparation  of  a 
comprehensive  summary  of  nearly  ten  years  of  Division  mapping  and  study  of  the 
San  Andreas  fault  in  Los  Angeles  County  is  underway.  Eight  large-scale  geologic 
maps  and  1 1  annotated  fault  maps,  with  cross  sections  and  explanatory  data,  have 
been  completed.  Additional  work  was  done  on  a  continuing  study  of  the  general 
characteristics,  recency  of  movement,  and  potential  for  future  activity  of  the  San 
Gabriel  fault  zone.  A  report  on  a  portion  of  the  Newport-Inglewood  structural 
zone  in  the  Santa  Ana  Gap  area  of  Orange  County  was  temporarily  recessea. 
Information  on  the  San  Diego-Oceanside  to  Salton  Sea-El  Centro  area,  including 
analyses  of  aerial  photos  and  compilation  of  data  emphasizing  fault  activity  and 
Quaternary  tectonics,  which  was  developed  during  a  study  initiated  in  the  1982-83 
reporting  period,  was  used  to  upgrade  and  modify  a  geologic  map  of  the  area  that 
was  being  compiled.  Elsewhere,  Division  geologists  investigated  minor  surface 
faulting  that  resulted  from  the  April  24,  1984  Morgan  Hill  earthquake. 

A  study  of  seismic  hazard  in  the  San  Diego  area  was  prepared,  consisting  of 
two  parts.  Part  A,  prepared  for  the  Federal  Emergency  Management  Agency 
(FEMA)  under  a  cooperative  financial  agreement,  is  a  review  and  discussion  of  the 
Rose  Canyon  fault  zone  that  presents  several  estimates  of  earthquake  magnitude 
based     on     various     fault     models     and     approaches.      Part     B     evaluates     the 
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ground-shaking  levels   (Modified  Mercalli)  for  a  postulated  Richter  magnitude  7 
earthquake  on  the  Rose  Canyon  or  the  Coronado  Banks  fault  zone. 


2.  Landslide  studies 

Two  open-file  reports  resulting  from  studies  of  landslides  and  related  slope 
failures  were  released  during  the  year.  One  of  these,  OFR  84-22  SF,  "An  Analysis 
of  Slope  Failures  in  Eastern  Marin  County  California,  Resulting  from  the  January 
3rd  and  4th  1982  Storm"  constitutes  the  final  report  from  the  emergency  support 
services  provided  to  that  area  during  the  January  1982  heavy  rains. 

The  second  released  report  was  prepared  as  part  of  the  program  of  financial 
cooperation  between  the  Division  and  the  U.S.  Geological  Survey  to  inventory 
landslides  in  selected  areas  of  southern  California.  This  open-file  report  OFR 
84-27  LA,  "Inventory  and  Analysis  of  Recent  Damaging  Slope  Failures  and  Debris 
Flooding,  Southern  Coastal  Orange  County,  California,"  covers  a  10-square  mile 
area  that  contains  many  pre-development  landslides,  and  is  the  site  of  numerous 
slope  failures  that  occurred  during  each  period  of  the  recent  heavy  rains.  The 
principal  recommendation  of  the  report  is  that  particular  care  be  taken  in  grading 
for  development  in  terrain  underlain  by  the  Capistrano  Formation. 

Three  other  studies  of  landslides  in  southern  California,  also  part  of  the  U.S. 
Geological  Survey  cooperative  program,  are  underway  or  nearing  completion  for 
open-file  reports.  These  are:  a  report  comparing  slope  failure  and  rainfall 
amounts  of  the  1983  rains;  an  inventory  of  recent  slope  failures  in  the  Topanga 
and  Canoga  Park  quadrangles  in  Los  Angeles  County;  and  the  completed  open-file 
report,  "Classification  of  Landslide  Propensity  in  the  Dana  Point  Quadrangle, 
Orange  County,  California." 

Two  additional  studies  of  landslides  in  southern  California  were  revised  for 
publication  as  special  reports:  a  detailed  report  on  1978  and  1980  slope  failures  in 
southern  California  and  a  report  on  "Areal  Geology,  Ancient  Landslides,  and 
recent  Slope  Failures  of  the  North-Central  Coastal  area,  San  Dirgo  County, 
California." 

In  recognition  of  the  seriousness  and  widespread  nature  of  the  landslide 
hazard  in  the  state,  the  California  State  Legislature  enacted  a  bill  that 
establishes  a  "Landslide  Hazard  Identification  Program"  to  be  carried  out  by  the 
Division  of  Mines  and  Geology.  Assembly  Bill  No.  101  (The  Landslide  Hazard 
Identification  Act)  was  signed  into  law  by  governor  Deukmejian  on  September  21, 
1983.  The  State  budget  for  1984-85  authorized  implementation  of  the  Act  on  July 
1,  1984  by  providing  funding  for  five  geologists. 

3.  Marine  geology  studies 

The  Division's  marine  geologist  is  conducting  a  major  synthesis  of  offshore 
California  geology.  This  fiscal  year  was  the  fourth  year  of  his  work  preparing  a 
geologic  synthesis  of  the  California  continental  margin.  The  resulting  maps 
depict  bedrock  and  surficial  geology  as  well  as  character  and  recency  of  faulting, 
Islides,  sediment  creep,  sediment  conduits,  Bouguer  gravity  anomalies, 
magnetic  anomalies,  earthquake  epicenters,  and  selected  focal  mechanisms.    They 
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are  being  compiled  at  a  scale  oi  1:250,000  on  NOS  bathymetric  bases.  The  first 
three  of  seven  of  these  maps  are  currently  being  prepared  for  publication  by  the 
Division,  and  will  be  accompanied  by  a  comprehensive  bibliography  of  geological 
and  geophysical  studies  conducted  within  this  area  as  well  as  by  an  explanation  of 
symbology,  developed  largely  during  this  stuay,  that  uses  example  seismic  data  as 
a  reference  for  the  user.  The  first  part  of  the  study  to  be  released  (areas  one, 
two,  and  three  of  seven)  includes  the  southern  California  continental  margin  from 
Mexico  to  Palos  Verdes  and  from  the  shoreline  to  the  Patton  Escarpment. 

Fiscal  year  1983-84  also  saw  the  completion  of  a  preliminary  compilation  of 
marine  geologic  data  of  the  entire  California  continental  margin. 

The  Division's  marine  geologist  is  also  currently  involved  in  the  acquisition  of 
high  resolution  data  and  processing  for  selected  areas  of  the  California 
continental  margin  where  detailed  information  is  necessary  to  shed  light  upon 
specific  questions  that  have  arisen  from  our  regional  geologic  synthesis. 

The  offshore  California  geologic  synthesis  is  being  conducted  by  the  Division 
as  a  cooperatively  funded  project  between  the  Coastal  Commission,  the  U.S. 
Geological  Survey,  and  the  Department  of  Conservation's  Division  of  Mines  and 
Geology. 

Marine  geology  studies  underway  during  fiscal  year  1983-84  included: 

1.  Geologic  synthesis  of  the  southern  California  continental  margin; 

2.  Earthquake  related  hazards  in  the  offshore  Los  Angeles  basin; 

3.  Structural  transect,  Salton  Trough  to  Patton  Escarpment; 

4.  Open-file  report  of  DSV  ALVIN  observations;  and 

5.  Publication     processing     of     southern     California     continental     margin 
geologic  maps  series  (areas  one,  two,  and  three  of  seven). 


4.      Cooperative  studies  with  other  government  agencies 

The  Division  conducts  a  number  of  geological  studies  in  cooperation  with 
local  government  and  other  State  agencies  to  provide  needed  technical 
information  about  areas  of  actual  or  potential  geologic  hazard.  Cooperative 
activities  are  funded  jointly  by  the  Division  and  the  cooperating  agency  under 
various  arrangements,  the  nature  of  which  depends  upon  the  availability  of  funds 
and  personnel,  the  relative  urgency  of  the  project  to  the  State  and  to  the 
cooperating  agencies,  and  other  factors.  Cooperative  activities  with  counties 
were  either  suspended  or  reduced  owing  to  the  changed  budgetary  conditions  of 
both  counties  and  the  State  after  July  1,  1978. 


a.      Los  Angeles  County 

The  Los  Angeles  County  Flood  Control  District  provided  funding 
($18,000)  in  the  1983-84  fiscal  year  for  continued  work  to  accelerate  the 
Division's  geologic  studies  in  Los  Angeles  County  initiated  under  previous 
funding  arrangements.  Two  open-file  reports  were  released:  OFR  83-24  LA, 
"Geology  of  the  South  Half  of  the  Mint  Canyon  Quadrangle,  Califoria,"  and 


13 


OFR  84-1  LA,  "Geology  of  the  Calabasas-Agoura-Eastern  Thousand  Oaks 
Area,  Los  Angeles  and  Ventura  Counties,  California"  (the  southwest  quarter 
of  the  Calabasas  quadrangle  was  part  of  an  earlier  cooperative  financial 
agreement  for  geologic  mapping  between  the  Division  and  the  County  of  Los 
Angeles,  Department  of  County  Engineer  and  the  Los  Angeles  Flood  Control 
District).  An  open-tile  report  was  completed  on  the  northeast  quarter  of  the 
Newhall  quadrangle,  and  a  report  on  part  of  the  Pasadena  quadrangle  was 
revised  and  nearly  completed  for  open-file  release.  Field  mapping  was  done 
in  two  areas:  the  southeast  quarter  of  the  Newhall  quadrangle  and  the  north 
half  of  the  Mint  Canyon  quadrangle.  Work  continued  on  a  reduced  basis  on 
the  final  phase  (report  preparation)  of  a  multi-year  study  of  the  San  Andreas 
fault  zone  along  the  northern  portion  of  Los  Angeles  County.  In  previous 
years,  this  study  was  partly  funded  by  the  County  of  Los  Angeles, 
Department  of  County  Engineer  ana  the  U.S.  Geological  Survey. 


b.  Orange  County 

Work  continued,  on  a  reduced  basis,  on  projects  initiated  and 
well-advanced  under  previous  cooperative  funding  arrangements  with  Orange 
County.  Three  open-file  reports  were  released  during  the  year:  OFR  83-34 
LA,  "Geologic  Map  of  Part  of  the  South  Half  of  the  Black  Star  Canyon 
Quadrangle,  Orange  County,  California";  OFR  84-24  LA,  "Environmental 
Geology  of  the  Parts  of  the  La  Habra,  Yorba  Linda  and  Prado  Dam 
Quadrangles,  Orange  County,  California";  and  OFR  84-28  LA,  "Engineering 
Geology  of  the  North  Half  of  the  El  Toro  Quadrangle,  Orange  County, 
California".  A  fourth  open-tile  report  on  "Engineering  Geology  of  Part  of  he 
Western  Half  of  the  Santiago  Peak  Quadrangle,  Orange  County,  California" 
was  nearly  complete  at  year's  end.  Another  report,  in  Headquarters  review 
stage  at  year's  end,  is  on  an  investigation  (done  in  cooperation  with  the  U.S. 
Geologic  Survey)  of  the  ground  response  from  seismically  inducea  shaking  in  a 
portion  of  Orange  County. 

c.  California  Department  of  Parks  and  Recreation 

Two  reports  were  prepared  in  financial  cooperation  with  the  California 
Department  of  Parks  and  Recreation.  These  are  open-file  reports:  OFR  84-3 
SAC,  "Geology  of  Calaveras  Big  Trees  State  Park,  Calaveras  and  Tuolumne 
Counties,  California"  and  OFR  84-6  SAC,  "Geology  of  Big  Basin  Redwoods 
State  Park,  Santa  Cruz  County,  California."  These  areas  have  slope  stability 
and  erosion-runoff  problems  including  landslides,  debris,  and  earth  flows.  The 
purpose  of  these  reports  is  to  provide  planners  of  the  California  Department 
of  Parks  and  Recreation  with  geologic  information  needed  to  effectively 
develop  and  manage  the  natural  and  recreational  resources  of  the  parks. 

5.      Special  investigations 

Division  geologists  responded  as  needed  to  evaluate  the  hazard  potential  of 
ongoing  geologic  events.  Several  of  these  evaluations  were  made  on  the  Division's 
initiative,  or  at  the  request  of  the  State  Office  of  Emergency  Services  or  local 
government.  Examples  of  such  investigations  during  1983-84  include  the  Morgan 
Hill  earthquake  of  April  24,  1984,  and  the  Verde  Canyon  landslide  of  December 
30,  1983  in  the  city  of  San  Clemente,  Orange  County. 
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Geologists  from  the  Division's  San  Francisco  oifice  were  dispatched  to  the 
field  as  soon  as  an  epicentral  location  was  determined  for  the  Morgan  Hill 
earthquake.  The  primary  purpose  was  to  map  surface  faulting  associated  with  the 
earthquake  before  field  evidence  was  destroyed  and  to  distinguish  between 
coseismic  rupture  and  afterslip.  Initial  observations  were  made  in  Halls  Valley,  In 
San  Felipe  Valley,  and  at  Anderson  Lake  on  April  24.  Subsequent  observations 
were  made  April  25  to  May  2.  Field  responses  also  were  made  by  Division 
seismologists.  Geologists  from  the  Division's  Los  Angeles  office  made  brief 
examinations  of  the  Verde  Canyon  landslide. 
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Photo  2.  Typical  damage  to  unreinforced  masonry  walls  and  pillars  caused 
by  the  May  1983  Coalinga  earthquake,  Coalinga,  California.  Reproduced 
with  permission  of  the  Hanford-Sentinel.   Photo  by  Craig  Smith. 
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Ill  .     Geophysics  Program 

The  goal  of  the  Geophysics  Program  is  to  increase  the  safety  and  welfare  of 
the  public  by  reducing  the  damaging  consequences  of  earthquakes.  The  program 
provides  specialized  earth  science  expertise  that  is  essential  for  evaluation  of  the 
seismic  safety  of  critical  and  hazardous  facilities  and  as  input  for  the 
development  of  emergency-response  plans  and  the  design  of  earthquake  resistant 
structures.  Specific  areas  of  program  activity  are  (1)  earthquake  hazard  and  risk 
assessment,  (2)  strong-motion  instrumentation  data  collection,  and  (3)  geophysical 
studies. 


1.      Earthquake  hazard  and  risk  assessment 

To  help  minimize  the  costly  toll  of  earthquakes  in  California,  the  Earthquake 
Hazard  and  Risk  Assessment  Program  evaluates  the  earthquake  risk  for  different 
regions  of  the  state  and  characterizes  the  damage  to  critical  lifelines  likely  to 
result  from  an  occurrence  of  the  worst-case  earthquakes  for  each  region.  These 
projections  are  based  upon  an  understanding  of  the  region's  geology,  analysis  of 
the  historic  ana  geologic  record  of  the  region's  earthquakes,  and  engineering 
assessments  of  the  vulnerabilities  of  lifeline  structures  to  strong  shaking  and 
other  earthquake  phenomena.  The  published  information  is  used,  perhaps  most 
importantly,  by  local  governments  in  making  land-use  decisions,  in  developing 
effective  regional  and  local  emergency-response  plans,  and  in  providing  the  public 
with  earthquake-hazard  education.  Program  staff  also  provide  technical  advice 
on  the  safety  of  critical  and  hazardous  facilities  and,  during  periods  of  heightened 
volcanic  or  seismic  hazard,  coordinate  and  participate  in  hazard  assessment 
activites  and  emergency-response  planning  with  Federal  and  local  government 
agencies  as  well  as  other  State  agencies. 


a.      Damage  scenarios 

An  earthquake  damage  scenario  characterizes  the  probable  impacts  of  a 
worst-case  probable  earthquake  originating  from  a  particular  geologic  fault. 
When  a  fault  is  known  to  have  produced  a  major  historical  earthquake — as  is 
the  case,  for  example,  with  the  northern  San  Andreas  fault,  which  produced 
the  1906  San  Francisco  earthquake— the  historical  earthquake  is  used  as  the 
scenario  event.  Once  the  scenario  earthquake  is  defined  (epicenter, 
magnitude,  amount  and  nature  of  fault  movement),  the  next  step  is  to  map 
the  areal  distribution  of  damaging  levels  of  ground  shaking  and  of  other 
damaging  earthquake  phenomena.  Based  on  this  map  and  an  understanding  of 
the  special  vulnerabilities  of  the  region's  major  lifelines,  maps  are  prepared 
that  show  the  performance  of  major  highways  and  airports,  railroads  and 
marine  facilities,  communications  networks,  water  supply  and  waste  disposal 
facilities,  electrical  power  facilities,  natural  gas  and  petroleum  facilities, 
and  schools  and  hospitals.  The  maps  show  the  post-earthquake  operational 
status  of  these  lifelines  upon  which  recovery  operations  will  depend.  The 
damage  scenarios  thus  provide  information  that  will  enable  communities  in 
the  region  at  risk  to  make  realistic  preparations  and  to  plan  effective 
emergency-response  and  post-disaster  strategies.  The  damage  scenarios  are 
also  useful  in  land-use  planning  and  for  targeting  areas  for  the 
implementation  of  hazardous-building  abatement  programs. 
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Two  damage  scenarios  have  been  published  and  are  available.  One  is  the 
"Earthquake  Planning  Scenario  for  a  M  8.3  Earthquake  on  the  San  Andreas 
Fault  in  the  San  Francisco  Bay  Area"  (DMG  Special  Publication  61).  The 
other  is  the  "Earthquake  Planning  Scenario  for  a  M  8.3  Earthquake  on  the  San 
Andreas  Fault  in  Southern  California"  (DMG  Special  Publication  60). 

During  fiscal  year  1983-84,  Program  staff  have  been  preparing  a  damage 
scenario  of  major  lifelines  in  the  San  Francisco  Bay  region  for  a  magnitude 
7.5  earthquake  on  the  Hayward  fault.  This  earthquake  damage  scenario  is 
planned  for  publication  during  fiscal  year  1984-85. 


b.      Risk  estimation  for  land-use  planning 

Program  staff  are  preparing  maps  that  show  the  statewide  geographic 
distribution  of  levels  of  comprehensive  earthquake-damage  risk  during 
specific  time  intervals.  These  seismic  risk  maps  are  worst-case  composites 
of  the  damage  distribution  likely  to  be  caused  within  a  given  time  interval  by 
all  earthquakes  on  known  faults  in  or  near  the  state. 

The  seismic  risk  maps  can  be  especially  useful  in  efforts  to  mitigate 
earthquake  hazards  through  land-use  planning  and  structural  design.  There 
are  socio-economic  as  well  as  physical  limitations  on  the  extent  to  which 
earthquake  hazard  mitigation  measures  may  be  effecively  carried.  The  level 
of  acceptable  risk  for  a  particular  site  should  be  decided  based  upon 
quantitative  estimates  for  both  the  likely  maximum  level  of  ground  shaking 
at  the  site  and  the  probability  of  such  ground  shaking  occurring  within  a  given 
time  interval.  These  two  factors  provide  the  best  basis  for  setting  priorities 
and  determining  appropriate  levels  of  needed  hazard  mitigation. 


c.      Seismic  monitoring 

The  Division's  18  seismographic  recorders  are  used  in  studies  of 
aftershocks  following  damaging  earthquakes  and  in  the  monitoring  of 
seismicity  during  periods  of  heightened  concern  about  a  possible  imminent 
earthquake  or  volcanic  eruption.  Earthquake  aftershocks  are  monitored  as  a 
means  of  gaining  a  better  understanding  of  the  fault  that  produced  the 
earthquake  and  in  order  to  determine  the  relation  between  local  ground 
conditions  and  the  distribution  of  earthquake  shaking  and  damage  during  the 
earthquake. 

Five  seismographic  recorders  other  than  the  18  mentioned  above  are 
maintained  for  public  display  in  the  Sacramento  area,  one  in  the  Resources 
Building,  one  in  the  State  Capital,  and  three  in  the  Division's  regional  office. 
The  recorders  have  been  popular  exhibits  since  their  installation,  and  enable 
the  Division  staff,  the  public,  and  legislative  personnel  to  be  aware  of 
California  earthquakes  as  they  happen. 

Timely  seismological  data  is  also  supplied  to  the  Division  by  the 
Seismological  Laboratory  at  Cal  Tech  and  the  Seismographic  Stations  of  U.C. 
Berkeley.    These  networks  provide  timely  information  on  all  earthquakes  of 
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Richter  magnitude  4  or  greater.  Further  information  on  seismicity  in 
California  is  provided  by  the  U.S.  Geological  Survey  through  a  data-exchange 
agreement.  Every  year  Program  staff  prepare  a  preliminary  annual 
seismicity  map  for  California  (Figure  3)  based  upon  the  new  data. 

Several  of  the  Division's  seismographic  recorders  have  been  deployed  in 
the  Mammoth  Lakes  region  since  the  fall  of  1979  when  unusual  seismic 
activity  began  to  occur  there.  A  swarm  of  Richter  magnitude  5  earthquakes 
in  January  1983  heightened  scientific  concern  about  the  possibility  of  a 
volcanic  eruption  occurring  in  the  Long  Valley  caldera. 


d.      Volcanic  hazards  monitoring 

Continued  concern  by  scientists  and  the  public  for  the  possibility  of 
volcanic  activity  in  the  Mammoth  Lakes  region  has  brought  legislated 
responsibility  to  DMG  for  monitoring  and  assessing  volcanic  hazard  potential 
to  ensure  public  safety.  During  fiscal  year  1983-84  the  Division  recruited  a 
specialist  in  volcano  seismology,  and  acquired  an  automated  seismic  data 
analysis  system  that  monitors  seismic  data  signals  that  come  from  the  Long 
Valley  caldera  over  the  State  microwave  network.  The  system  detects, 
locates,  and  analyzes  earthquake  signals  in  near-real  time,  and  notifies  key 
staff  scientists  by  telephone  24  hours  a  day  when  unusual  seismic  activity  or 
a  system  malfunction  occurs.  With  this  system  the  Division  is  able  to  provide 
timely  warning  or  advice  on  the  imminence  of  a  volcanic  eruption  to  the 
State  Office  of  Emergency  Services  and  Federal,  local,  and  other  State 
agencies.  This  program  is  complemented  by  the  volcanic  hazards 
coordination  functions  of  the  Environmental  Geology  Program  (page  31). 


e.      Bay  Area  Earthquake  Study  (BAES) 

The  Division  is  contributing  to  preparedness  for  the  next  major 
earthquake  in  the  San  Francisco  Bay  area  by  participating  in  the  Bay  Area 
Earthquake  Study  (BAES),  a  program  established  by  the  California  Seismic 
Safety  Commission  and  the  Federal  Emergency  Management  Agency  for 
fostering  comprehensive  earthquake  preparedness  planning  at  the  regional 
and  local  level  in  the  Bay  area. 

During  fiscal  year  1983-84,  the  Division  prepared  two  reports  for  BAES: 
one  on  the  likelihood  of  future  damaging  earthquakes  in  the  Bay  region  and 
one  on  the  effectiveness  of  DMG  Special  Publication  61,  "Earthquake 
Planning  Scenario  for  a  Magnitude  8.3  Earthquake  on  the  San  Andreas  Fault 
in  the  San  Francisco  Bay  Area."  Division  staff  also  contributed  to  the 
preparation  of  the  first  BAES  report  on  the  area's  state  of  preparedness  and 
helped  develop  the  five-year  plan  for  the  program.  BAES  provides  a  vital  link 
between  applied  earthquake-hazard  science,  local  government,  and  the  public. 


f.      Southern  California  Earthquake  Preparedness  Project  (SCEPP) 

The  Division  is  contributing  to  preparedness  for  the  next  major 
earthquake  in  the  southern  California  region  by  participating  in  the  Southern 
California  Earthquake  Preparedness  Project  (SCEPP),  which  is  jointly  funded 


19 


=l25°  ,  '24°  123°  122 


CALIFORNIA   SEISMICITY 
I  JULY  1983-30  JUNE  1984 

MAGNITUDE  >  4 

MAGNITUDE 

q  4.0  to  4.9 

Q 5.0  to  5.9 

rh 6.0to6.9 

Geologic  faults 


114° 


Figure  3.    Preliminary  map  oi  seismicity  in  Calitornia  during  iiscal  year  1983-84, 
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by  the  California  Seismic  Safety  Commission  (CSSC)  and  the  Federal 
Emergency  Management  Agency  (FEMA).  The  broad  goal  of  SCEPP  is  to 
reduce  potential  losses  from  major  earthquakes  in  southern  California  by 
initiating  a  comprehensive  emergency  preparedness  planning  effort  for  the 
next  great  earthquake  in  that  region.  A  1981  report  by  FEMA  concludes  that 
the  chances  of  a  catastrophic  earthquake  in  the  southern  California  area  in 
the  next  20  to  30  years  exceeds  50  percent,  and  that  losses  from  such  an 
earthquake  could  range  from  3,000  to  23,000  deaths  and  $15  billion  to  $70 
billion.  To  prepare  for  such  an  event,  SCEPP  is  developing  a  regional  data 
base  and  analysis  system  for  a  five-county  area  that  will  contain  seismic, 
geologic,  structural,  and  demographic  data.  Included  will  be  a  variety  of 
computer  models  that  will  use  this  data  base  to  forecast  severity  and 
distribution  of  damage  and  casualties  for  earthquakes  of  any  specified  size  or 
location.  The  Division  is  assisting  in  this  effort  by  providing  and  evaluating 
seismic,  geologic,  and  structural  data,  and  by  evaluating  seismic  shaking  and 
structural  vulnerability  models. 


g.      Southern  California  Seismic  Project 

The  Southern  California  Seismic  Project,  formerly  called  the  Cal-Mexico 
Project,  was  undertaken  to  identify  and  integrate  understanding  of  seismic 
hazards  on  the  California  side  of  the  California-Mexico  border.  Through  this 
program,  the  Division  is  playing  a  lead  role  in  a  collaborative  effort  involving 
scientists  and  technicians  of  both  countries.  The  purpose  of  this 
collaboration  is  the  collection  and  interpretation  of  geological,  geophysical, 
and  seismological  data  for  the  purpose  of  delineating,  describing,  predicting, 
and  mitigating  seismically  related  geologic  hazards  in  the  border  region. 

During  fiscal  year  1983-84,  the  program  produced,  with  assistance  from 
the  Federal  Emergency  Management  Agency  (FEMA),  an  in-depth  analysis  of 
the  Rose  Canyon  fault  zone  in  the  San  Diego  area.  A  seismic  hazards  map, 
which  includes  seismic  shaking  intensities  for  a  hypothetical  magnitude  6.9 
event  on  the  Rose  Canyon  fault  and  areas  susceptible  to  liquifaction  during 
strong  ground  shaking  has  been  developed.  These  maps  are  intended  for  use 
by  emergency  response  planners.  San  Diego  County  Office  of  Disaster 
Preparedness  (ODP)  has  used  a  draft  version  of  the  intensity  map  during  the 
April  26,  1984  earthquake  exercise. 

Also  during  1983-84,  a  preliminary  regional  geologic  map  was 
completed.  The  map  covers  the  area  of  California  and  Baja  California  Norte 
within  about  60  miles  of  the  international  border. 

During  1984-85,  the  program  will  continue  its  analysis  of  the  regional 
seismic  hazards  as  a  participant  in  the  binational  border  area  earthquake 
preparedness  planning  program  organized  on  the  U.S.  side  by  FEMA. 


h.      Special  investigations 

Evaluations  of  seismic  hazard  and  risk  require  knowledge  of  space-time 
patterns  of  seismicity.  This  includes  any  changes  in  natural  seismicity  caused 
by  the  works  of  man.  Although  not  complete,  mounting  evidence  from  recent 
worldwide  studies  has  shown  a  causal  relation  between  the  placement,  filling, 
and     water     level     changes     of    large     reservoirs    and     the    occurrence    of 
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earthquakes.  Because  of  California's  abundant  water  resources,  its  growing 
need  for  water  and  hydroelectric  power,  and  its  geologic  activity,  there  is  a 
potential  for  induced  seismicity  in  California. 

A  cooperative  study  between  DMG  and  the  Egyptian  Geological  Survey 
investigating  the  character  of  earthquakes  near  Aswan  High  Dam  has  been 
completed.  This  dam  recently  experienced  a  moderate  earthquake  believed 
to  be  induced.  Occurrences  of  induced  earthquakes  are  rare,  and  this 
federally  funded  study  afforded  a  unique  opportunity  to  study  this  phenomena 
and  the  implications  it  might  have  for  California's  seismic  hazard. 


i.       Advisory  Services 

Reviews  relating  to  seismology  are  required  to  assess  the  adequacy  of 
seismological  data  in  documents  for  planning  and  design  considerations  of 
various  public  projects.  These  reviews  are  done  by  geologists  and 
geophysicists  using  the  most  current  information  and  state-of-the-art 
techniques.  In  fiscal  year  1983-84  Program  staff  reviewed  the  seismic  safety 
aspects  of  environmental  impact  reports  and  hospital  safety  reports  required 
by  the  Hospital  Safety  Act  (SB  519).  Other  important  reviews  included 
seismic  safety  issues  associated  with  the  Diablo  Canyon  nuclear  power  plant 
and  a  proposed  development  near  Bolsa  Chica  in  Orange  County. 

2.      Strong-motion  instrumentation  program  (SM1P) 

The  Strong-Motion  Instrumentation  Program  (SMIP)  was  created  to  provide 
information  on  the  force  of  ground  motion  and  the  deformation  induced  in 
structures  by  earthquake-generated  ground  motion  in  California.  This  information 
is  critical  to  the  efforts  of  engineers  trying  to  design  earthquake-resistant 
structures.  SMIP  was  established  after  the  San  Fernando  earthquake  in  1971, 
when  Chapter  8  of  Division  2  of  the  Public  Resources  Code  (SB  1374)  was  signed 
into  law.  The  Department  of  Conservation's  Division  of  Mines  and  Geology  was 
designated  as  the  responsible  managing  agency. 

SMIP  is  installing,  maintaining,  and  monitoring  a  network  of  strong-motion 
instruments  to  study  the  nature  of  strong  earthquake  motion  and  to  collect, 
process,  and  disseminate  data  for  application  to  the  design  of 
earthquake-resistant  structures.  This  activity  is  supported  by  a  special  fund 
derived  from  a  fee  applied  to  construction  permits  issued  by  cities  and  counties. 
The  objective  of  the  strong-motion  program  is  to  obtain  statewide  detailed 
records  of  the  response  of  rock  and  soil  units  and  of  engineered  structures  to 
strong  shaking  caused  by  earthquakes-  The  accelerograph,  an  instrument  that 
measures  the  forces  generated  by  seismic  waves,  is  used  to  record  these  data. 

The  sites  instrumented  by  SMIP  are  selected  with  the  advice  and  assistance 
of  the  Strong  Motion  Instrumentation  Committee  of  the  Seismic  Safety 
Commission.  The  Committee  encourages  a  variety  of  individuals,  organizations, 
and  agencies  to  nominate  sites  and  structures  for  instrumentation.  Ultimately, 
the  State  strong-motion  instrument  network  will  include  about  400  buildings,  30 
dams,  40  transportation  structures,  25  lifeline  facilities,  400  isolated  ground 
response  sites,  and  20  special  arrays. 


22 


During  the  fiscal  year  1983-84  the  Strong  Motion  Instrumentation  Program 
completed  its  twelfth  year  of  operation.  SMIP  activities  are  conducted  out  of 
offices  in  Sacramento  and  San  Bernardino.  During  the  twelve  years  of  operation, 
a  total  of  300  permanent  and  20  temporary  ground  response  stations  have  been 
installed.  In  addition,  64  buildings,  21  dams,  five  transportation  structures,  and 
one  power  generating  plant  have  been  instrumented.  In  total,  the  391  stations 
comprise  nearly  2,300  seismic  data  channels. 

Strong-motion  instrument  installation  activity  during  1983-84  included  the 
installation  of  three  ground  response  stations  and  the  instrumentation  of  five 
buildings,  two  dams,  an  air  control  tower,  and  a  container -shipping  wharf.  As 
indicated  by  Table  1,  the  facilities  instrumented  are  located  throughout  the  state, 
in  small  cities  as  well  as  large  urban  areas.  The  12  installations  comprise  111 
seismic  data  channels. 


Table  1.    Facilities  instrumented  by 
Station 

Berkeley 

Lawrence  Berkeley  Lab. 
Fortuna 

Safeway  Bldg. 
Gilroy 

Old  Fire  Station 
Jackson 

Commanche  Dam 
Lancaster 

Air  Control  Tower 
Lancaster 

Airport  Grounds 
Los  Angeles 

Cal.  State  Admin.  Bldg. 
Los  Angeles 

Universal  City  Sheraton 
Oakland 

Port  of  Oakland 
Sacramento 

28th  and  O  St. 
San  Diego 

Murray  Dam 
San  Francisco 

UC-SF  Nursing  School  Bldg. 


SMIP  during  1983-84. 

Description 

Data  Channels 

Ground-response 

3 

station 

1 -story,  wide-span 

15 

supermarket 

2-story  masonry 

6 

building 

Earthen  dam 

12 

Steel-frame 

9 

tower 

Ground-response 

3 

station 

8-story  office 

16 

building 

21 -story  commercial 

16 

hotel 

Container-shipping 

12 

wharf 

Ground-response 

3 

station 

Earthen  dam 

3 

7 -story  school/ 

13 

office  building 
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Figure  k.  Strong-motion  instrumentation  installed  on  Highway  101  overpass  in  Rio  Dell 
(near  Eureka).  The  motion  of  this  bridge  during  the  earthquake  shaking  has  been  recorded 
during  three  separate  events  since  1978.  The  upper  part  of  the  figure  compares  the 
vertical  accelerations  recorded  at  the  abutments  and  at  the  centers  of  the  spans  during 
the  M 3-1/2  2k  Aug.  1983  event  off  cape  Mendocino. 
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The  installation  of  strong  motion  recorders  in  structures  and  at 
ground-response  stations  has  begun  to  provide  important  and  instructive  data  on 
the  principal  characteristics  of  strong  earthquake  shaking.  As  one  example, 
Figure  4  shows  the  strong  motion  data  recorded  at  a  freeway  overpass  on  Highway 
101  near  Eureka  during  the  Cape  Mendocino  earthquake  of  August  24,  1983.  The 
figure  illustrates  the  increased  shaking  which  occurs  at  the  center  of  the  spans 
relative  to  that  at  the  bridge  abutments.  Data  such  as  these  are  very  valuable  in 
guiding  seismic  retrofit  efforts  and  improving  seismic  design  practices. 

Strong-motion  data  recovery  during  this  year  was  dominated  by  the  large  set 
of  data  recorded  during  the  Morgan  Hill  earthquake  of  24  April  1984.  Nearly  50 
accelerograms  were  recovered  by  SMIP,  almost  half  of  which  were  obtained  in 
extensively-instrumented  structures.  The  most  striking  record  recovered  was  that 
obtained  at  Coyote  Lake  Dam  where  a  horizontal  acceleration  of  1.3  g  was 
recorded,  exceeding  the  previous  largest  acceleration  of  1.25  g  recorded  during 
the  1971  San  Fernando  earthquake.  Structural-response  records  were  obtained 
from  SMIP-instrumented  buildings  ranging  from  a  single-story  warehouse  in 
Hollister  to  twelve-story  office  buildings  in  San  3ose.  these  records  provide  rich 
data  for  the  analysis  of  structural  response  and  soil-structure  interaction  by 
earthquake  engineers  and  seismologists. 


3.      Geophysical  studies 

The  Division  conducted  a  number  of  geophysical  surveys  during  fiscal  year 
1983-84.  Some  of  these  were  in  support  of  geologic  projects  to  help  define 
subsurface  structures  or  to  locate  certain  types  or  rock  or  ore,  and  others  were 
primarily  basic  geophysical  studies.  The  geophysical  data  resulting  from  these 
studies  are  used  principally  to  define  fault  zones  and  other  geologic  structures, 
locate  mineral  deposits,  and  define  areas  favorable  for  geothermal  resources. 


a.        Gravity  mapping 

Activity  continued  on  the  State  Gravity  Map  Project.  The  Sacramento, 
San  Bernardino,  and  revised  Santa  Rosa  l:250,000-scale  gravity  maps  (1°  x  2° 
quadrangles)  have  been  drafted  and  corrected,  and  are  essentially  ready  for 
printing.  The  last  sheet  planned  for  the  project,  Santa  Ana,  is  still  in 
preparation,  but  nearly  complete. 


b.        Aeromagnetic  mapping 

Preparation  of  the  1:250,000  scale  aeromagnetic  map  series  is 
continuing.  The  weed  sheet  has  been  completed,  and  the  Sacramento  sheet  is 
complete  except  for  one  addition  which  should  be  available  soon.  The  San 
Bernardino,  Trona-Kingman,  and  Needles  sheets  are  in  preparation.  The 
completion  of  most  of  the  remaining  map  sheets  will  depend  on  the  progress 
of  aeromagnetic  surveys  in  the  state.  An  updated  aeromagnetic  index  map  of 
the  state  was  published  in  the  January  issue  of  CALIFORNIA  GEOLOGY. 
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c.        Geophysical  projects  to  support  other  investigations 

Geophysical  field  and  office  support  for  several  geothermal  and  mineral 
investigations  and  an  earthquake  investigation  was  provided  in  the  form  of 
magnetic,  gravity,  seismic  refraction,  and  electrical  resistivity  surveys  and 
data  analyses.  The  geophysical  surveys  provided  information  pertinent  to  the 
iaentification  of  buried  faults  and  other  geologic  structures,  as  well  as  the 
determination  of  local  bedrock  and  water  depths,  variations  in  the  thickness 
of  subsurface  strata,  and  the  magnetic  properties,  seismic  velocities, 
electrical  resistivities  and  densities  of  local  rock  units. 

Geothermal  studies  supported  include  Department-of  Energy  projects  in 
Northern  Sonoma  Valley,  Long  Beach,  Seal  Beach,  and  San  Diego,  and  at  the 
Coleman  National  Fish  hatchery,  and  an  ELP-funded  survey  in  Sonoma 
Valley.  Geophysical  data  also  were  obtained  in  Calistoga  for  the  Division  of 
Oil  and  Gas  and  the  State  Energy  Commission.  Mineral  projects  supported 
include  the  Rockhouse  Basin  study  for  the  Bureau  of  Land  Management  and 
the  SMARA  mineral-lana  classification  of  the  Placerville  quadrangle. 

A  geophysical  investigation  in  the  vicinity  of  Coalinga  published  as  part 
of  Special  Publication  66  provided  information  on  geologic  structure  that  was 
useful  in  study  of  the  Coalinga  earthquake. 

Gravity  maps  also  were  compiled  using  available  data  tor  the  offshore 
California  area  between  latitude  35°N  and  42°N  (Californa  Continental 
Margin  Geologic  Map  Series). 


Photo  3.  DMG  geophysicist  Rodger  H.  Chapman  measuring  earth's  gravity  with  a 
worden  gravity  meter.  Gravity  surveys  reflect  density  changes  within  the  earth 
and  are  useful  for  investigating  subsurface  geologic  structure.  Photo  by  P. 
Buchholz. 
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IV.     Environmental  Geology  Program 

The  Environmental  Geology  Program  provides  specialized  scientific  expertise 
for  dealing  with  a  variety  of  diverse  environmental  concerns  ranging  from  the 
potential  of  geothermal  heat  as  an  alternative  energy  source  in  Californa  to 
mined-land  reclamation  assistance  and  review,  and  the  coordination  of 
volcanic-hazard  response  and  planning  activities.  Specific  areas  of  program 
activity  are  (1)  geothermal  resource  studies,  (2)  mined-land  reclamation,  (3) 
geochemical  studies,  and  (4)  volcanic  hazards  coordination. 


1.      Geothermal  resource  studies 

The  Division's  geothermal  resources  unit  provides  the  special  information  and 
expertise  needed  to  evaluate  the  potential  of  specific  areas  in  California  for  the 
development  and  utilization  of  geothermal  energy.  In  the  performance  of  this 
service,  the  Division  conducts  reconnaissance  level  as  well  as  in-depth  assessment 
studies  of  high-temperature  and  low-  and  moderate-temperature  geothermal 
resources  in  the  state.  While  high-temperature  geothermal  resources  can  be  used 
to  generate  electricity,  as  at  The  Geysers  in  Sonoma  County,  geothermal 
resources  in  the  moderately  hot  temperature  range,  because  they  are  more  widely 
distributed  geographically,  offer  more  opportunities  for  widespreaa  development 
and  can  be  developed  for  such  direct  applications  as  the  heating  of  homes, 
businesses,  and  public  buildings,  and  for  utilization  in  industrial  and  agricultural 
processes.  The  majority  of  the  Division's  geothermal  stuaies  have  focused  on  the 
assessment  of  geothermal  resources  in  the  moderately  hot  temperature  range* 

During  fiscal  year  1983-84,  with  funding  from  the  U.S.  Department  of  Energy 
(DOE),  DMG  completed  assessment  studies  of  geothermal  resources  in  the  vicinity 
of  U.S.  Naval  facilities  in  the  San  Diego  area  and  in  the  Long  Beach-Seal  Beach 
area.  Also  under  DOE  funding,  the  California  Geologic  Data  Map  No.  5, 
"Technical  Map  of  Geothermal  Resources  of  California,"  was  released  and  will  be 
followed  shortly  by  release  of  an  accompanying  text  by  the  same  title.  In 
addition,  under  State  funding,  a  third  year  "wrap  up"  of  DMG's  major  resource 
assessment  studies  in  both  the  northern  and  southern  regions  of  the  Sonoma  Valley 
was  carried  out  during  the  fiscal  year. 

U.S.  Naval  Facilities  Assessments.  As  a  result  of  a  service  agreement 
between  the  DOE  San  Francisco  Operations  Office  and  the  U.S.  Naval  Weapons 
Center  at  China  Lake,  California,  DOE  contracted  with  DMG  to  study  possible 
sources  of  geothermal  energy  in  the  vicinity  of  Naval  installations  in  the  San 
Diego  area  and  in  the  Long  Beach-Seal  Beach  area.  The  idea  behind  these  studies 
stems  in  part  from  DMG's  previous  study  of  geothermal  brines  produced  as  a 
by-product  in  Los  Angeles  area  oil  field  operations,  and  their  potential  for  use  as 
a  geothermal  resource  (DMG  OFR  82-3  SAC).  Such  heated  brines  are  produced  on 
or  adjacent  to  the  Naval  facilities  at  Long  Beach  and  Seal  beach  but  not  at  San 
Diego. 

San  Diego  Area  Assessment.  Fourteen  U.S.  Navy  facilities  are  located  within 
the  greater  San  Diego  area  from  Imperial  Beach  Naval  Air  Station  on  the  south  to 
Miramar     Naval     Air    Station     on     the    north.      Reconnaissance    study    of     the 
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approximately  500  square  mile  area  showed  a  zone  of  modestly  elevated 
water-well  temperatures  and  slightly  elevated  thermal  gradients  that  may  include 
the  eastern  portion  of  the  Imperial  Beach  Naval  Air  Station  south  of  San  Diego 
Bay.  A  thermal  gradient  of  +2.0°F/100  feet  for  the  area  was  calculated  as 
compared  to  a  regional  gradient  of  1.56°F/100  feet.  This  would  mean  that 
temperatures  on  the  order  ol  150°F  should  be  expected  at  a  depth  of  about  4000 
feet.  Well  water  production  in  this  zone  is  commonly  about  300  gal/min. 
However,  feasibility  of  drilling  new  geothermal  wells  is  questionable  because  of 
the  relatively  low  temperature  gradient. 

Long  Beach-Seal  Beach  Area  Assessment.  Program  staff  studiea  possible 
sources  of  geothermal  energy  in  the  vicinity  of  the  Long  Beach  Naval  Shipyard 
and  Naval  Station  and  the  Seal  Beach  Naval  Weapons  Station.  Although 
temperatures  and  temperature  gradients  beneath  each  base  appear  insufficient  to 
encourage  drilling  of  new  geothermal  wells,  each  base  overlies  parts  of  oil  fields, 
the  wells  of  which  produce  oil  and  saline  water  at  temperatures  up  to  about 
160°-165°F.  These  fluids  are  transported  to  centralized  processing  facilities 
where  temperatures  average  in  the  range  of  100°-125°F.  Fluid  volumes  processed 
at  Long  Beach  average  about  5,000  gallons  per  minute  while  those  at  Seal  Beach 
are  about  80  gallons  per  minute.  These  facilities  offer  the  most  significant  source 
of  geothermal  energy  at  either  base  and  brief  legal  and  engineering  studies  can 
determine  whether  use  of  the  waste  heat  from  these  facilities  is  worthwhile  for 
space  heating  on  the  naval  bases. 

Statewide  Technical  Map  of  Geothermal  Resources.  Program  staff 
completed  and  released  the  "Technical  Map  of  the  Geothermal  Resources  of 
California,"  which  was  prepared  in  cooperation  with  the  National  Oceanic  and 
Atmospheric  administration  (NOAA).  The  l:750,000-scale  map  (4  feet  by  5  feet), 
which  is  Map  No.  k  of  DMG's  Geologic  Data  Map  Series,  depicts  the  statewide 
distribution  of  geothermal  resources  with  water  chemistry  for  each  occurrence 
and  shows  the  relation  to  faults  and  Quaternary  volcanic  rocks.  A  text  presenting 
detailed  data  on  the  water  chemistry  and  other  characteristics  of  known  thermal 
wells  ana  springs  in  the  state  was  also  completed  in  preliminary  form  and  will  be 
released  shortly. 

Sonoma  Valley  Assessment.  In  1981-82  and  1982-83  Program  staff  performed 
detailed  assessment  studies  in  Sonoma  Valley,  first  in  the  southern  part  under 
DOE  funding,  and  then  in  the  northern  reaches  of  the  valley  under  State  funding. 
In  1983-84,  under  State  funding,  a  final  "wrap  up"  study  that  included  data 
developed  in  both  of  the  earlier  studies,  as  well  as  data  from  new  shallow 
temperature  drilling,  was  completed  to  provide  the  potential  user  with  a 
comprehensive  assessment  of  the  geothermal  resources  for  the  entire  Sonoma 
Valley  area. 

DMG  chose  the  Sonoma  Valley  for  stuay  because  it  is  characterized  by:  (1)  a 
moderately  widespread  occurrence  of  geothermal  resource  indicators;  (2) 
proximity  to  a  large  labor  force  and  to  agricultural  and  industrial  market  places 
(Santa  Rosa  and  the  San  Francisco  Bay  area);  (3)  good  transporation  facilities;  and 
(4)  interest  in  geothermal  resource  development  on  the  part  of  local  government 
and  the  private  sector. 
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During  the  course  of  its  Sonoma  Valley  stuay,  DMG  enjoyed  cooperative 
relations  with  the  local  governments  having  jurisdiction  in  Sonoma  Valley.  Help 
was  received  as  well  as  given.  DMG  staff  members  participated  in  a 
County-sponsored  geothermal  workshop  held  in  June  1983  in  the  city  of  Sonoma, 
and  presented  the  results  of  the  studies.  Keen  interest  in  the  potential  for 
development  of  the  resource  was  shown  by  local  government  and  by  the  area 
residents  alike,  and  the  County  is  investigating  ways  to  further  explore  and 
develop  the  resource. 

The  studies  included  extensive  sampling  and  temperature  probes  of 
geothermal  wells;  resistivity,  seismic  refraction,  magnetic,  and  gravity  surveys; 
geohydrology  and  geochemistry  studies;  and  reconnaissance  geologic  mapping. 
Also  included  was  a  study  of  the  area's  seismicity  as  it  relates  to  geothermal 
occurrences. 

A  major  part  of  the  work  for  the  1983-84  fiscal  year  was  the  completion  of 
an  extensive  shallow  temperature  survey  that  involved  drilling  and  testing  of  over 
150  holes  up  to  6  feet  deep  in  the  most  promising  geothermal  areas  of  the  valley. 
As  a  result  the  locations  of  several  anomalously  warm  areas  were  outlined  that 
are  favorable  sites  for  drilling  of  deep  geothermal  test  or  production  wells. 

A  further  product  of  the  1983-84  study  is  the  development  of  a  major  final 
report  that  includes  and  combines  all  of  the  important  data  developed  in  DMG's 
previous  and  current  year  studies.  The  report  was  completed  to  first-draft  stage 
at  the  end  of  the  fiscal  year. 

2.      Mined-land  reclamation  (3rd  element  of  SMARA) 

The  objective  of  the  mined-land  reclamation  unit  is  to  provide  legislatively 
mandated  assistance  to  local  governments  and  industry  in  planning  for  surface 
mining  and  reclamation  of  mined  lands.  This  assistance  is  provided  tor  by  the 
Surface  Mining  and  Reclamation  Act  of  1975  (SMARA). 

During  fiscal  year  1983-84,  the  Mined  Land  Reclamation  Program 
accomplished  the  following: 

•  Program  staff  responded  to  about  400  requests  for  technical  assistance 
from  lead  agencies,  the  mineral  industry,  and  the  public.  In  15  cases, 
on-site  evaluation  were  carried  out. 

•  Planning  and  preparations  for  a  three-day  conference  in  September  1984 
entitled  "Productive  Second  Uses  of  Mined  Lands"  (jointly  sponsored  by 
the  California  Department  of  Conservation,  the  State  Mining  and 
Geology  Board,  and  the  Institute  for  Human  Environment)  were 
finalized.  The  conference  is  being  held  to  allow  mining  company 
representatives,  government  decision-makers,  land  developers,  and 
conservation  interests  to  discuss  productive  second  uses  of 
surface-mined  land. 

•  Significant  progress  was  made  in  the  preparation  of  a  mined-land 
reclamation  planning  publication  entitled  "Surface  Mined  Land 
Reclamation  Planning  and  Implementation  in  California." 
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Computer-plotted  locations  of  mines  having  reclamation  plans  were 
added  to  the  Mineral  Resource  Analysis  data  bank,  from  which  statewide 
or  county  maps  may  be  produced.  Approximately  1400  reclamation  pland 
are  now  on  file  by  county  with  the  Division. 

Nine  workshops  were  presented  on  the  reclamation  portion  of  SMARA 
and  reclamation  activities  occurring  in  California  at: 

1.  Non-Renewable      Natural      Resources      Course,      University      of 
California  at  Davis  (October  1983). 

2.  The    California    Association    of    Resource    Conservation    Districts 
Annual  Convention  (November  1983). 

3.  Revegetation  of  Disturbed  Lands  Course,  University  of  California 
at  Davis  (January  1984). 

4.  California  Mining  Association  Annual  Meeting  (February  1984). 

5.  Northern      California      Planning      Directors     Association     Annual 
Meeting  (March  1984). 

6.  Sierra  Planning  Organization  Meeting  (April  1984). 

7.  Forestry    Forum    Seminar,    University    of    California    at    Berkeley 
(April  1984). 

8.  Conservation  Task  Force,  El  Dorado  County  (May  1984). 

9.  American    Institute   of    Mining    Engineers    Sierra-Nevada    Chapter 
(June  1984). 


3.      Geochemical  studies 

The  objective  of  the  geochemistry  laboratory  is  to  provide  geochemical 
support  services  primarily  to  the  Division's  Mineral  Resources  Assessment 
Program.  The  geochemistry  laboratory  also  provides  support  services  to  other 
Division  programs  and  carries  out  independent  projects. 

The  geochemistry  laboratory  was  moved  from  San  Francisco  in  fiscal  year 
1983-84;  it  is  planned  to  be  reestablished  in  Sacramento  in  fiscal  year  1984-85. 

During  this  year  geochemical  support  was  provided  to  the  minerals  and 
geothermal  programs.  Samples  from  the  zeolite  project  were  analyzed  by  X-ray 
diffraction.  Samples  from  the  Rockhouse  basin  project  were  prepared  by 
geochemistry  laboratory  staff  for  analysis  by  inductively  coupled  argon  plasma 
emission  spectrometer  and  by  a  combination  fire  assay/atomic  absorption 
method.  The  analyses  were  done  by  outside  laboratories.  Mineral  commodity 
reports  were  prepared  by  geochemistry  laboratory  staff  for  the  commodities  salt, 
magnesium  and  magnesium  compounds,  sodium  sulfate,  and  sodium  carbonate. 
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The  text  to  accompany  the  Technical  Map  of  Geothermal  Resources  oi 
California  was  finalized  by  geochemistry  laboratory  staff  and  submitted  for 
publication. 


4.      Volcanic  hazards  coordination 

The  objective  of  the  volcanic  hazards  coordination  unit  is  to  provide  liaison 
between  technical  experts  of  various  federal  agencies  and  the  Mate  Office  of 
Emergency  Services,  through  the  State  Geologist,  regarding  hazards  posed  by  the 
threat  of  volcanic  eruption  in  California. 

Background.  On  May  25,  1982,  the  U.S.  Geological  Survey  issued  a  notice  of 
potential  volcanic  hazard  for  the  Mammoth  Lakes  area  in  east-central  California 
because  of  recent  changes  in  earthquake  and  thermal  activity.  The  Workshop  on 
Volcanic  Hazards  in  California,  held  December  3-4,  1981,  and  sponsored  by  the 
Department  of  Conservation's  Division  of  Mines  and  Geology  ana  the  Office  of 
Emergency  Services,  had  identified  the  Mammoth  Lakes  area  as  one  of  the  prime 
candidates  for  the  next  volcanic  eruption  in  California.  The  Division  of  Mines  and 
Geology  had  been  monitoring  the  seismicity  of  the  area  since  September  1979 
following  two  magnitude  4  events  on  September  24,  1979. 

The  major  activities  associated  with  volcanic  hazards  are  focused  on  the 
Long  Valley  caldera  in  the  vicinity  of  Mammoth  Lakes,  Mono  County.  The 
Division  is  working  with  the  Office  of  Emergency  Services  on  planning  and 
training  activities  to  enhance  the  preparedness  of  local  governments  in  the  Mono 
and  Inyo  counties  region  in  the  event  of  a  possible  volcanic  crisis.  During  fiscal 
year  1982-83,  the  Division  worked  with  the  Office  of  Emergency  Services  on  "Plan 
Caldera  -  Long  Valley  Volcanic  Hazards  Response  Plan,"  and  prepared  Annex  A  of 
"Plan  Caldera,"  which  covers  the  geology,  seismology,  and  geohydrology  phases  of 
the  response  plan.  The  role  of  DMG  in  "Plan  Caldera"  is  to  maintain  a 
computerized  seismic  monitoring  program  and  provide  timely  advice  to  the  Office 
of  Emergency  Services  in  advance  of  a  possible  volcanic  eruption  in  the  Mammoth 
Lakes  region  by  maintaining  liaison  with  all  the  scientists  conducting  volcanic 
hazard  related  studies  in  the  area. 

During  fiscal  year  1983-84,  preliminary  portions  of  "Plan  Caldera,"  the  OES 
volcanic  hazards  contingency  plan,  were  updated  and  an  associated  response  plan 
was  approved  for  DMG  activities  during  a  volcanic  emergency  in  that  area.  Staff 
of  the  volcanic  hazards  coordination  unit  participated  in  a  "Law  Enforcement 
Mutual  Aid"  seminar  at  Mammoth  Lakes  in  July  1983.  The  seminar  was  attended 
by  law  enforcement  representatives  of  the  counties  of  Mono,  Inyo  and  San 
Bernardino,  and  representatives  of  several  state  agencies. 

Development  of  a  computer  program  to  anticipate  and  plot  distribution  and 
thickness  of  falling  ash  and  pumice  following  an  explosive  volcanic  eruption  has 
been  undertaken  by  National  Guard,  DMG  and  OES  staffs.  The  DMG  volcanologist 
has  been  working  with  Navy  and  U.S.  Weather  Service  computer  experts  to 
produce  computer-generated  maps  of  destructive  ash  fall  patterns  based  upon 
eruption  column  height,  partical  size  and  density  characteristics,  wind/altitude 
data,  and  related  parameters.  The  program  will  be  operated  by  OES  at  the  onset 
of  an  eruption  for  real-time  emergency  response  actions. 
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Staff  of  the  Division's  volcanic  investigations  unit  continued  liaison  activities 
with  the  Office  of  Emergency  Services,  the  U.S.  Geological  Survey,  and  other 
scientific  groups  throughout  the  fiscal  year.  As  a  result,  there  is  greater 
agreement  among  the  groups  on  the  magnitude  of  the  volcanic  hazard  for  the 
Mammoth  Lakes  area.  Volcano  update  reports  were  prepared  monthly  and  a  paper 
entitled,  "Long  Valley,  California  -  Laboratory  for  the  Study  of  Pre-volcanic 
Processes"  was  prepared  for  possible  publication  in  CALIFORNIA  GEOLOGY. 


Photo  4.    Aerial  view  north  over  an  area  mapped  on  DMG's  new  regional  geologic 
map  of  the  Santa  Rosa  Quadrangle. 
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V.     Geologic  Investigations  Program 

The  Geologic  Investigations  Program  provides  both  basic  and  applied  geologic 
information—primarily,  but  not  solely,  in  the  form  of  maps.  This  information  is 
used  in  mineral  resource  development,  in  land-use  planning  and  regulation  by  local 
government,  in  timber  harvest  planning,  in  development-site  evaluation  studies, 
and  in  other  endeavors  requiring  sound  information  on  the  geology  of  the  state. 
The  specific  areas  of  program  activity  are  (1)  fault  evaluation  and  zoning,  (2) 
regional  geologic  mapping,  and  (3)  forest  watersheds  mapping  and  timber  harvest 
plan  review. 


1.      Fault  evaluation  and  zoning 

The  Division's  fault  evaluation  and  zoning  unit  was  established  by  the 
Alquist-Priolo  Special  Studies  Zones  Act  (APSS2)  of  1972  (Public  Resources  Code, 
Division  2,  Chapter  7.5).  The  objective  of  the  law  is  to  provide  for  public  safety 
from  surface  rupture  in  hazardous  fault  zones  by  restricting  construction  astride 
active  fault  breaks. 

Under  the  APSSZ  Act,  the  State  Geologist  delineates  Special  Studies  Zones 
about  one-quarter  mile  wide  along  potentially  hazardous  faults,  including  the  San 
Andreas,  Calaveras,  Hayward,  and  San  Jacinto  faults.  Under  guidelines  adopted 
by  the  State  Mining  and  Geology  Board,  local  governments  permit  certain 
development  projects  in  the  Special  Studies  Zones  only  after  geologic  studies  show 
building  sites  to  be  free  from  hazardous  faults.  Generally,  structures  for  human 
occupancy  are  not  permitted  within  50  feet  of  an  identified  trace  of  an  active 
fault. 

The  Special  Studies  Zones  (SSZ)  maps  delineate  areas  along  active  fault 
breaks  found  to  be  potentially  hazardous  because  of  possible  surface  rupture. 
These  maps  are  drawn  at  a  relatively  large  scale  (one  inch  equals  2,000  feet)  to 
assure  that  the  boundaries  of  the  zones  are  adequately  displayed  for  lana-use 
regulatory  purposes. 

The  four  major  faults  named  in  the  Act—the  San  Andreas,  the  Calaveras,  the 
Hayward,  and  the  San  Jacinto  faults — were  initially  zoned  on  the  basis  of  available 
existing  data.  When  the  zonation  of  other  faults  "sufficiently  active  and  well- 
defined"1  (PRC,  Sec.  2622)  was  begun,  it  became  apparent  that  in  many  cases  the 
available  data  were  not  sufficient  for  the  purpose  of  zonation.  In  recognition  of 
this  insufficiency  of  data  and  the  large  number  of  potentially  active  faults  in 
California  that  needed  to  be  evaluated  for  possible  zonation,  in  1976  a  Fault 
Mapping  and  Evaluation  Program,  with  scheduled  regional  evaluations  including 
field  mapping  and  detailed  interpretation  of  aerial  photographs  by  DMG  staff,  was 
initiated  as  an  augmentation  of  Special  Studies  Zones  mapping  unit.  At  this  time, 
in  addition,  the  criteria  for  zonation  were  refined  based  upon  the  Divison's  zoning 
experience  up  to  that  time,  besides  carrying  out  scheduled  evaluations  of  specific 
regions  of  the  state,  the  unit  also  evaluates  previously  zoned  faults  tor  possible 
revision  or  deletion  when  taking  another  look  is  warranted  by  new  data.  The 
Division's  Fault  Evaluation  and  Zoning  Program  is  described  fully  in  revised 
Special  Publication  42,  "Fault-Rupture  Hazard  Zones  in  California." 
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Figure  5  shows  the  breakdown  oi  regions  in  the  state  scheduled  for 
evaluation,  including  the  regions  whose  evaluation  has  been  completed.  Also 
shown  in  Figure  5  are  the  principal  faults  in  California  that  have  been  zoned  under 
the  Alquist-Priolo  Act. 

During  fiscal  year  1983-84,  the  Fault  Evaluation  and  Zoning  Program 
completed  an  18-month  study  of  the  Sierra  Nevada  region.  This  large  region 
includes  the  Sierra  Nevada  and  adjacent  areas  of  the  Central  Valley  on  the  west 
and  Basin  and  Ranges  on  the  east  (Figure  5).  Work  also  was  initiated  in  the 
southern  Coast  Ranges,  although  this  report  will  emphasize  the  results  of  Sierra 
Nevada  region  evaluation. 

Faults  evaluated  in  the  Sierra  Nevada  region  include  the  major  frontal  faults 
on  the  east  side  of  the  Sierra  Nevada,  the  important  thrust  faults  along  the  south 
rim  of  the  San  Juaquin  Valley,  faults  of  the  complex  foothill's  fault  system  along 
the  west  flank  of  the  northern  Sierra  Nevada,  and  many  other  faults.  Our 
detailed  findings  are  summarized  in  21  fault  evaluation  reports  (unpublished), 
which  also  provide  the  rationale  for  or  against  zoning  of  specific  faults. 

New  Special  Studies  Zones  were  recommended  for  all  or  parts  of  the  Sierra 
Nevada  fault  zone  (including  the  Round  Valley,  Hartley  Springs,  Bridgeport 
Valley,  West  Walker,  Antelope  Valley,  and  Genoa  faults),  Owens  Valley  fault  zone 
(northern  extension),  White  Mountains  fault  zone,  Fish  Slough  fault,  Benton  Valley 
fault,  Wheeler  Ridge  fault,  Nunez  fault,  Premier  fault,  and  various  unnamed 
faults.  All  or  parts  of  the  Owens  Valley  fault  zone  (near  Big  Pine),  Kern  River 
fault,  New  Hope  fault,  and  Pleito  fault  zone  were  recommended  for  zone  revision. 

Other  faults  that  were  evaluated  and  not  recommeded  for  zoning  include  the 
Bear  Mountain,  Melones  and  other  faults  of  the  Foothills  fault  system,  ana  the 
Battle  Creek,  Breckenridge,  Kern  George,  Edison  and  other  faults.  These  faults 
did  not  meet  the  criteria  for  zoning.  In  addition,  the  Buena  Vista  fault  was 
evaluated  but  zone  revisions  were  considered  unnecessary. 

Time  did  not  permit  the  evaluation  of  the  historically  active  White  Wolf 
fault,  but  the  existing  zones  for  this  fault  are  considered  adequate.  Lack  of  time 
also  prevented  the  evaluation  of  the  Kern  River  and  many  other  faults  in  the 
region.  However,  these  faults  either  are  considered  to  have  a  relatively  low 
potential  for  fault  rupture  or  are  located  in  remote  areas. 

The  results  of  the  Division's  fault  evaluation  work  in  the  Sierra  Nevada 
Region  will  be  summarized  in  an  open-file  report  (OFR  84-52  SF)  that  was  being 
prepared  at  the  end  of  the  fiscal  year. 

Altogthter,  43  Preliminary  Review  Maps  of  proposed  new  and  revised  zones 
were  issued  on  July  1,  1984  for  the  above-named  faults  (Figure  6).  Of  these,  33 
maps  are  new  and  10  maps  are  revisions  of  Official  Maps  issued  in  1974  and  1976. 
The  Preliminary  Review  Maps  were  sent  to  five  counties  and  two  cities  that 
woujld  be  affected  by  the  proposed  zones  for  comment  prior  to  issuing  Official 
Maps  six  months  later.  Two  other  cities  will  become  incorporated  in  August  and 
September  1984  and  will  ultimately  be  affected  by  the  zones. 
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Figure  5.  Principal  faults  in  California  zoned  for  special  studies  under  the 
Alquist-Priolo  Special  Studies  Zones  Act  of  1972.  Dashed  lines  and  dates  identify 
work-plan  and  priorities  for  studying  areas  under  the  Fault  Evaluation  and  Zoning 
Program,  1976  to  1987. 
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Cities  and  counties  affected  by  proposed  new  or  revised  Special  Studies  Zones  shown  on 
Preliminary  Review  Maps  of  July  1,  1984: 


Counties 


Bakersfield   *June  Lake 
Bishop       **Mammoth  Lakes 


Alpine 
Fresno 
Inyo 


Kern 
Mono 


*  To  be  incorporated  9/20/84 
**  To  be  incorporated  8/30/84 


Preliminary  Review  Maps  Issued  July  1,  1984 
(map  numbers  keyed  to  index  map) : 

1.  Minden 

2.  Woodfords 

3.  Markleeville 

4.  NE  1/4  Topaz  Lake 

5.  SE  1/4  Topaz  Lake 
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17.  Montgomery  Peak  SW 
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Figure  6.    Preliminary  Review  Maps  of  proposed  new  and  revised  Special-Studies  Zones  issued 
July  1,  1984  pursuant  to  the  Alquist  Friolo  Special  Studies  Zones  Act. 
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In  addition  to  evaluating  and  zoning  faults,  other  functions  of  the  Division 
under  the  APSSZ  Act  include  (1)  the  filing  of  geologic  reports  for  development 
sites  within  the  Special  Studies  Zones  and  (2)  review  of  waiver  requests  in  lieu  of 
a  geologic  report  as  provided  for  in  PRC,  Sec.  2623.  By  the  end  of  the  1983-84 
fiscal  year,  a  total  of  1,694  geologic  reports  were  on  file  and  available  for  public 
reference  at  the  San  Francisco  regional  office.  An  index  map,  Open-File  Report 
OFR  77-6  SF  (revised  to  August  1980),  identifies  the  sites  investigated  for  faults 
under  the  Act.  Two  waiver  requests  were  submitted  and  processed  during  fiscal 
year  1983-84,  making  a  total  of  69  waiver  processed  to  date. 

Another  important  activity  of  the  program  staff  is  to  provide  information 
about  the  APSSZ  Act,  the  Division's  fault  evaluation  and  zoning  program,  and 
fault-rupture  hazards  to  both  the  public  and  private  sectors.  It  is  estimated  that 
the  program  staff  spent  15  to  20  percent  of  their  time  responding  to  hundreds  of 
inquiries  by  geologists,  planners,  building  officials,  realtors,  developers,  financial 
institutions,  and  others. 

Program  staff  also  respond  immediately  after  each  moderate-to-large 
earthquake  in  order  to  map  fault-rupture  that  may  occur.  Such  responses  were 
made  following  two  magnitude  6  earthquakes  near  Coalinga  in  duly  1983  and  the 
magnitude  6.2  earthquake  near  Morgan  Hill  in  April  1984.  Fault-rupture 
observations  were  recorded  and  published  in  several  articles  that  appear  in  the 
Division's  Special  Publication  66  and  in  CALIFORNIA  GEOLOGY. 


2.      Regional  geologic  mapping 

The  Regional  Geologic  Mapping  Program  was  established  to  prepare  and 
maintain  a  baseline  source  of  the  most  up-to-date  geotechnical  information  on  the 
geologic  and  seismologic  framework  of  California.  DMG  staff  scientists  produce 
regional  quadrangle  maps  (mostly  1  degree  by  2  degrees  in  area,  at  a  scale  of 
1:250,000)  by  compiling  geological,  geophysical,  and  seismological  data  obtained 
from  DMG  field  work  and  photo  interpretation,  and  from  other  geoscientists  from 
State  and  Federal  government,  universities,  and  private  sector  sources.  The  maps 
are  used  by  government  agencies  at  all  levels  and  by  the  private  sector.  The 
information  on  the  maps  is  used  in  mineral  resource  exploration,  in  initial  stages 
of  geologic  hazard  assessments,  and  in  geologic  investigations  needed  for  major 
development  and  construction  projects. 

The  new  series  was  initiated  in  1978  because  most  State  Atlas  sheets,  also  at 
1:250,000  scale,  were  15  to  20  years  old  and  considerable  new  geologic  mapping 
had  been  accomplished  since  they  were  published. 

The  first  two  maps  in  the  Regional  Geologic  Map  Series  have  been  printed 
and  released.  These  are  the  Sacramento  and  Santa  Rosa  Quadrangles,  the  Santa 
Rosa  Quadrangle  having  been  released  this  fiscal  year  in  September.  Both  maps 
have  proved  to  be  very  useful  and  are  selling  at  a  brisk  pace. 
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Compilation  of  the  new  San  Bernardino  Quadrangle,  the  first  of  the  new 
series  in  southern  California,  was  completed  in  June  1983.  In-house  and  outside 
peer  reviews  were  completed  this  fiscal  year,  and  scribing  for  the  printing  plates 
began  in  September.  The  San  Bernardino  Quadrangle  is  expected  to  be  published 
during  the  next  fiscal  year. 

The  compilation  of  the  Weed  Quadrangle  and  peer  review  were  completed 
early  in  the  fiscal  year.  Map  scribing  and  lettering  by  laser  technology  by  private 
industry  was  investigated  as  a  possible  way  to  expedite  the  publication  of  the 
regional  geologic  maps. 

Work  on  the  Trona-Kingman  Quadrangle  continued  during  this  fiscal  year.  It 
is  expected  to  be  completed  early  in  fiscal  year  1984-85. 

Work  continued  on  a  new  combination  San  Francisco-San  Jose  Quadrangle 
during  the  fiscal  year.  The  area  includes  parts  of  the  Coast  Ranges,  Great  Valley 
and  Sierra  Nevada  provinces  as  well  as  much  of  the  San  Francisco  Bay  area.  The 
new  geologic  compilation  will  depict  much  new  mapping  done  since  the 
publication  of  the  older  San  Francisco  and  San  Jose  sheets  in  1962  and  1966 
respectively. 

Several  diverse  geologic  terranes  are  evident  within  the  limits  of  the  San 
Francisco-San  Jose  Quadrangle.  From  west  to  east  these  include:  the  Salinian 
block  composed  of  a  granitic  core;  the  Diablo  Range  with  its  Franciscan  core 
complex;  the  San  Joaquin  Valley  which  is  comprised  of  coalescing  alluvial  fans  and 
river  basin  deposits;  the  Sierran  foothills  made  up  of  Mesozoic  and  Paleozoic  arc 
and  trench  deposits;  and  the  Sierra  Nevada  batholithic  complex. 

Major  active  faults  on  this  quadrangle  include  the  San  Andreas,  Hayward,  and 
Calaveras  fault  systems. 

Compilation  of  a  new  Chico  Quadrangle  was  initiated  during  the  fiscal  year. 
The  area,  which  lies  due  north  of  and  contiguous  to  the  Sacramento  Quadrangle, 
includes  parts  of  the  Sierra  Nevada  and  Great  Valley  provinces.  Approximately 
75%  of  this  new  compilation  will  reflect  geologic  mapping  completed  since 
publication  of  the  previous  Chico  sheet  in  1962. 

Prominent  geologic  features  of  the  Chico  Quadrangle  include  the  Melones 
fault  zone  (part  of  the  Foothils  fault  system),  the  intensely  faulted  Chico 
Monocline,  and  the  Sutter  Buttes,  a  Quaternary  volcano  in  the  middle  of  the 
Sacramento  Valley. 

From  an  economic  standpoint  it  is  noteworthy  that  some  of  the  most 
productive  lode  and  placer  gold  districts  in  the  northern  Sierra  Nevada  are 
located  in  this  area.  These  include  the  Allegheny,  Downieville,  La  Porte,  North 
Bloomfield,  and  Washington  mining  districts. 

A  revised  Five-Year  Plan  for  the  preparation  of  l:250,000-scale  map  sheets 
was  prepared  in  January  1983.  A  graphic  display  of  the  sheets  completed, 
underway,  and  proposed  is  shown  in  Figure  7. 
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Figure  7.    Status  of  the  Regional  Geologic  Mapping  Program. 
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inHi^c  m  h*,ir  geologic  information.  The  staff  of  the  Regional  Geo  ogic 
Mapping  Program  also  prepares  guides  to  the  literature  containing  basic  geologic 
mapping  in  California.  These  guides  are  essential,  not  only  to  the  Division,  but 
throughout  the  profession.  Over  the  years,  the  Division  has  prepared  and 
published  indices  to  published  areal  geologic  maps  of  California  and  to  graduate 
theses  on  California  geology. 

Index  to  published  geologic  maps  of  California.  Special  Report  130,  published 
in  1977,  was  the  last  complete  index  to  geologic  maps  of  California.  It  covers  the 
vears  1969-1975.  An  abbreviated  index  to  1976  maps  was  published  in  the  April 
1981  issue  of  CALIFORNIA  GEOLOGY,  and  another  index  of  1977-78  maps  was 
published  in  the  January  1983  issue.  Because  of  other  priorities  and  personne 
shortages,  no  systematic  indexing  is  currently  underway,  although  the  need  is  still 
present. 

Indices  to  graduate  theses  on  California  geology.  Geologic  maps  contained  in 
doctoral  dissertations  and  master's  theses  are  often  the  most  detailed  mapping 
available  for  various  areas  of  the  state.  The  Division  has  published  two  major 
indices  to  graduate  theses  on  California  geology,  Special  Reports  7*  and  1 15.  The 
latter  report,  published  in  197*,  identifies  maps  for  the  years  1962  through  1972. 
Since  then,  supplements  have  been  published  in  our  CALIFORNIA  GEOLOGY 
magazine,  the  latest  in  May  198*.   This  report  listed  theses  for  1979  and  1982. 

Bulletin  201,  which  contains  an  index  to  mapping  used  in  DMG's  Fault  and 
Geologic  Maps  of  California  (scale  1:750,000),  is  scheduled  for  publication  during 
fiscal  year  198*-85.  The  bulletin  has  three  parts.  Part  I  focuses  on  the  Fault  Map 
of  California.  Among  several  topics,  it  discusses  the  evolution  of  California  fault 
maps,  the  fault  classification  used,  various  fault  structures  found  in  the  state, 
fault  patterns,  major  structural  blocks  and  sub-blocks,  and  fault  geometry.  Part  11 
discusses  the  Geologic  Map  of  California,  including  the  history  of  geologic  maps 
of  California  and  a  description  of  the  objectives  and  uses  of  this  map.  Part  III 
consists  of  four  sections:  (1)  an  index  to  fault  names;  (2)  a  tabulated  list  of 
thermal  springs  and  thermal  wells;  (3)  an  index  to  geologic  formations;  and  (*)  a 
detailed  map  index  to  the  source  data  used  in  preparation  of  the  1:750,000  scale 
Fault  and  Geologic  Maps  of  California. 

3.      Forest  watersheds  mapping  and  timber  harvest  plan  review 

During  fiscal  year  1983-8*  there  were  two  concurrent  Division  programs  that 
applied  the  principles  of  geology  to  timber  management:  California  Department 
of  Forestry  (CDF)  watersheds  mapping,  and  geologic  review  of  Timber  Harvest 
Plans  (THPs).  The  goal  of  the  Watersheds  Mapping  Program  is  to  gather  and 
interpret  data  on  geologic  and  geomorphic  features  related  to  landsliding  in  key 
forested  watersheds  of  selected  7  1/2-minute  quadrangles.  The  THP  Review 
Program  provides  site-specific  geologic  review  of  proposed  harvesting  areas  and 
recommendations  for  mitigative  measures  for  potential  landslide  and/or  erosion 
problems.  Under  the  Forest  Practice  Act  of  1973,  THPs  are  submitted  to  CDF  in 
lieu  of  EIRs  and  are  reviewed  by  numerous  State  agencies  to  insure  that  their 
functional  equivalency  is  retained. 
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Watersheds  maps  emphasizing  surficial  geologic  and  geomorphic  units  were 
prepared  by  interpretation  of  aerial  photographs,  field  mapping,  and  compilation 
of  published  and  unpublished  maps  and  reports.  Forest  land  managers,  the  logging 
industry,  planners,  and  other  users  of  the  forest  lands  are  the  primary  users  of  the 
watersheds  maps.  CDF  contracted  with  Resources  Investment  Funds  program.  By 
The  end  of  fiscal  year  1983-84,  staff  geologists  completed  mapping  for  twenty-one 
7.5'  quadrangles  (see  Figure  8).  Approximately  twenty-one  additional  quadrangles 
are  fanned  for  completion  during  fiscal  year  1984-85.  Available  and  planned 
CDF/DMG  watersheas  maps  are  listed  in  Table  2.  Blueiine  copies  of  the  available 
maps  may  be  purchased  for  a  nominal  fee  ($4.00)  at  either  of  the  following: 


California  Dept.  of  Forestry 
3314  Bechelli  Lane 
Redding,  CA  96002 
Telephone:   (916)246-6367 


California  Dept.  of  Conservation 
Division  of  Mines  and  Geology 
380  Civic  Drive 
Pleasant  Hill,  CA  94523 
Telephone:  (415)671-4920 


A  total  of  6.5  staff  positions  were  assigned  to  the  Watersheds  Mapping 
Program.  Four  of  the  Division  staff  were  located  in  the  Ferry  Building  in  San 
Francisco  and  2.5  positions  were  located  in  the  CDF  Santa  Rosa  office. 

Under  the  THP  review  program,  Division  staff  geologist  perfo rm  the 
following  tasks:  (1)  screen  incoming  THPs  for  geologic  review;  (2)  provide 
feXic  input  or  the  review  of  THPs;  (3)  reinspect  THPs  to  evaluate  mitigative 
measures  recommended  during  preharvest  inspections;  (4)  provide  assistance  in  he 
Drewration  of  training  classeY  for  professional  foresters  who  are  providing  CDF 
n^Sns;  andO)  provide  advice  So  CDF  and  the  Board  of  Forestry  „e 
involving  geology,  such  as  changes  in  Forest  Pract  ce  Rules >  ^P^* 
management,  and  silviculture  methods.  During  fiscal  year  983-84 ,  there  were 
2.5  geologist  positions  assigned  to  the  THP  Program.  Approximately  200  geologic 
reviews  of  THPs  were  completed. 

4.      California  Well  Sample  Repository 

DMG  continued  its  participation  in  the  advisory  guidance  of  the ^California 

Well   Sample    Repository,   which   is   located   on    the   campus   of    California   State 

Un vefsitT  BakeSield.    The  Repository  is  the  first  public  facility  of  its  kind  in 

S^'  an?  fulfills   a   long-recognized   need    to   assemble,    P^ess,    preset^ 

catalog,   and   make   available   for  public  investigative   use,  a  collection   of  rock 

»mpS    representative    of    the    geologic    history,    stratigraphy  sequences reck 

properties,    and    mineral    resources    of    the    state  of   California.     The   collection 

include    cores  and  ditch  samples  from  more  than  8,000  oil  and  gas  wells  located 

t^ouRtou the  state  and  its  offshore  areas,  as  well  as  foundation  boring  samples 

m    va    o        major    engineering    projects,    examination    slides    processed     for 

m^cTofauna    from    over    850    California    wells    and    214    outcrop    localities     and 

r^k^m^e   material    from    Division    investigations.     An   annual   catalog   of    the 

contents  of  the  Repository  is  distributed  upon  request. 

The  Repository  is  operated  by  the  California  State  University,  Bakersfield 
Foundation/with  the  guidance  and  support  of  an  Advisory  c°m™™"£m*£%£ 
representatives    from    the    petroleum    industry,    professional    ^«**c   ^"* 
institutions     of     higher    education     and     State     government.      The     Division     is 
represented  on  the  Advisory  Committee. 
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LEG  END 

^m     MAPPING    COMPLETED; 
EPA-208  CONTRACTS 


MAPPING    COMPLETED  or  UNDERWAY; 
CDF/CDMG    CONTRACT 

MAPPING    PLANNED, 

FY  84-85;  CDF/CDMG    CONTRACT 

QUADRANGLE  MAPPED  BY  DWR 
(NAMES  NOT  LISTED) 

QUADRANGLE    MAPPED   BY  CDF/CDMG: 
KEYED    TO  LIST  BELOW 


1. 

Smith  River 

35. 

Longvale 

2. 

High  Divide 

36. 

Willits  NW 

3. 

Crescent  City 

37. 

Willits  SW 

4. 

Hiouchi 

38. 

Elk 

5. 

Scotia 

39. 

Mallo  Pass  Creek 

6. 

Bull  Creek 

40. 

Capetown 

7. 

Weott 

41. 

Taylor  Peak 

8. 

Redcrest 

42. 

Buckeye  Mtn 

9. 

Bridgeville 

43. 

Areata  North 

10. 

Myers  Flat 

44. 

Areata  South 

11. 

Fort  Bragg 

45. 

Fields  Landing 

12. 

Mendocino 

46. 

Iron  Peak 

13. 

Glenblair  NW 

47. 

Laytonville 

14. 

Glenblair  SW 

48. 

Boonville  NW 

15. 

Glenblair  NE 

49. 

Boonville  SW 

16. 

Glenblair  SE 

50. 

Navarro  NE 

17. 

Miranda 

51. 

Navarro  SE 

18. 

Garberville 

52. 

Point  Arena 

19. 

Inglenook 

53. 

Point  Arena  NE 

20. 

Dutchmans  Knoll 

54. 

Gualala 

21. 

Westport 

55. 

Fortuna 

22. 

Sherwood  Peak 

56. 

Ferndale 

23. 

Cahto  Peak 

57. 

Hydesvi 1 le 

24. 

Leggett 

58. 

Blue  Lake 

25. 

Noble  Butte 

59. 

Korbel 

26. 

Childs  Hill 

60. 

McWhinney  Creek 

27. 

Requa 

28. 

Harris 

29. 

Briceland 

30. 

Honeydew 

31. 

Tan  Oak  Park 

32. 

Lincoln  Ridge 

33. 

Hales  Grove 

34. 

Piercy 

Figure  8.    Status  of  the  Forest  Watersheds  Mapping  Program. 
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Table  2.     Available  and  planned  CDF/DMG    watersheds  maps,  with   county   and 
DMG  open-file  number. 


7.5-MINUTE  QUADRANGLE  COUNTY 

EPA-208  Watersheds  Maps 
(1981-83  Contract) 
(Calif.  WQCB,  Phase  III) 


Del  Norte 
Del  Norte 
Del  Norte 
Del  Norte 

Humboldt 
Humboldt 
Humboldt 
Humboldt 
Humboldt 
Humboldt 

Mendocino 
Mendocino 
Mendocino 
Mendocino 
Mendocino 
Mendocino 


Smith  River 
High  Divide 
Crescent  City 
Hiochi 

Scotia 
Bull  Creek 
weott 
Redcrest 
Bridgeville 
Myers  Flat 

Fort  Bragg 
Mendocino 
Glenblair  NW 
Glenblaie  SW 
Glenblair  NE 
Glenblair  SE 

CDMG/CDPR  Watersheds  Maps 
(1982-83  Contract) 


Miranda  Humboldt 

Garberville  Humboldt 


CDMG/CDF  Watersheds  Maps 
(1982-83  Contract) 

Inglenook 
Dutchmans  Knoll 
Westport 
Sherwood  Peak 
Cahto  Peak 
Leggett 
Noble  Butte 

Childs  Hill 
Requa 

Harris 

Briceland 

Honeydew 


Mendocino 
Mendocino 
Mendocino 
Mendocino 
Mendocino 
Mendocino 
Mendocino 

Del  Norte 
Del  Norte 

Humboldt 
Humboldt 
Humboldt 


DMG  OPEN-FILE  NO. 


83-19  SF 
83-18  SF 
82-21  SF 
83-4  SF 

82-20  SF 
83-3  SF 
83-6  SF 
83-17  SF 
83-23  SF 
83-22  SF 

83-5  SF 
83-15  SF 
82-25  SF 
83-20  SF 
82-19  SF 
83-21  SF 


83-25  SF 
83-26  SF 


83-31  SF 
83-33  SF 
83-32  SF 
83-38  SF 
83-39  SF 
83-40  SF 
83-41  SF 

84-7  SF 
84-8  SF 

84-9  SF 
83-10  SF 
84-1 1  SF 
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7.5-MINUTE  QUADRANGLE 

Tan  Oak  Park 

Lincoln  Ridge 

Hales  Grove 

Piercy 

Longvale 

Willits  NW 

Willits  SW 

Elk 

Mallo  Pass  Creek 

Capetown 
Ferndale 
Taylor  Peak 
Buckeye  Mtn 
Areata  North 
Areata  South 
Iron  Peak 
Laytonville 
Boonville  NW 
Boonville  SW 
Navarro  NE    > 
Navarro  SE 
Point  arena 
Point  Arena  NE 
Gualala 

Fortuna 
Hydesville 
McWhinney  Creek 
Fields  Landing 

Korbel 
Blue  Lake 


COUNTY                          DMG  OPEN-FILE  NO. 

Mendocino 

84-17  SF 

Mendocino 

84-14  SF 

Mendocino 

84-15  SF 

Mendocino 

84-16  SF 

Mendocino 

84-18  SF 

Mendocino 

84-19  SF 

Mendocino 

84-20  SF 

Menaocino 

84-12  SF 

Mendocino 

84-13  SF 

Humboldt 

In  press 

Humboldt 

In  press 

Humboldt 

In  press 

Humboldt 

In  press 

Humboldt 

In  press 

Humboldt 

In  press 

Mendocino 

In  press 

Mendocino 

In  press 

Mendocino 

In  press 

Mendocino 

In  press 

Mendocino 

In  press 

Mendocino 

In  press 

Mendocino 

In  press 

Mendocino 

In  press 

Mendocino 

In  press 

Humboldt 

In  progress 

Humboldt 

In  progress 

Humboldt 

In  progress 

Humboldt 

In  progress 

Humboldt 

Planned 

Humboldt 

Planned 

For  further  information  concerning  the  DMG/CDF  Watersheds  Maps,  please 
contact  Trinda  Bedrossian,  Senior  Geologist,  Department  of  Conservation, 
Division  of  Mines  and  Geology,  P.O.  Box  670,  Santa  Rosa,  Caliornia  95402; 
telephone  (707)  576-2275. 
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jy.    Geologic  Information  Program 

The  Geologic  Information  Program  makes  information  preparea  by  Division 
program  activities  and  other  pertinent  geologic  information  available  to  the 
general  public,  including  local  government,  the  scientific  community,  and  the 
public  at  large.  The  products  of  all  Division  investigations  are  reviewed  by  the 
publications  staff,  the  State  Geologist,  and  the  Department  of  Conservation 
before  being  released  to  the  public  and/or  contracting  agency.  The  program  also 
provides  technical  review  of  siting  reports  for  certain  proposed  developments 
within  the  state.  Specific  areas  of  program  activity  are  (1)  information  and 
publications  sales,  (2)  publications  production,  (3)  earth  science  library,  and  (4) 
siting  report  review. 

1.      Information  service  and  publications  sales 

An  information  service  and  sales  desk  is  maintained  at  each  of  the  Division's 
three  regional  offices  (one  in  the  Ferry  Building  in  San  Francisco — soon  to  move  to 
Pleasant  Hill;  one  at  2815  "O"  Street  office  in  Sacramento;  and  one  at  107  South 
Broadway  in  Los  Angeles).  Thousands  of  inquiries  are  received  at  each  of  these 
offices  annually.  Many  questions  can  be  answered  by  supplying  copies  of  DMG 
Notes  or  particular  issues  of  CALIFORNIA  GEOLOGY.  Members  of  the  scientific 
staff  are  available  to  respond  to  specific  technical  questions  that  require  the 
application  of  specializea  professional  judgment  to  answer.  For  some  inquiries,  an 
individual  letter  from  a  member  of  the  Division's  technical  staff  is  warranted. 

Division  publications  are  sold  over  the  counter  at  these  three  regional 
offices,  and  are  available  for  mail-order  purchase  from:  DMG,  P.O.  Box  2980, 
Sacramento,  CA  95812.  Order  prices  for  individual  publications  are  given  in  the 
Division's  current  "List  of  Available  Publications."  Revenue  from  the  sale  of 
Division  publications  during  fiscal  year  1983-84  amounted  to  $128,000. 

At  the  time  a  new  Division  publication  is  released  to  the  public,  copies  are 
supplied  to  all  "complete  depository"  libraries  in  the  state,  including  the  State 
Library,  all  University  of  California  campus  libraries,  certain  State  University 
campus  libraries,  and  the  municipal  library  systems  of  Los  Angeles,  San  Diego, 
San  Francisco,  and  Oakland.  Complete  depository  libraries  therefore  should  have 
all  in-print  and  out-of-print  DMG  publications. 


2.      Publications  production 

Information  about  the  geology,  mineral  resources,  and  geologic  hazards  of 
California  is  published  by  the  Division  and  distributed  to  professionals  and 
interested  lay-persons.  The  results  of  studies  made  by  scientific  staff  members  of 
the  Division  and  others  in  the  earth  science  professions  are  published  in 
CALIFORNIA  GEOLOGY,  the  Division's  monthly  magazine,  ana  in  bulletins, 
special  reports,  special  publications,  preliminary  reports,  map  sheets,  geologic 
maps,  and  special  information  pamphlets  called  DMG  Notes.  News  releases 
concerning  the  Division's  publications  and  activities  are  prepared  and  distributed 
to  the  media. 
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In  producing  these  publications,  the  publications  staff  reviews  the  technical 
content  of  manuscripts,  edits  manuscripts  and  maps,  drafts  illustrations  and  maps, 
does  graphic  design  and  layout  of  all  publications,  coordinates  printing  and 
lithography,  negotiates  printing  contracts,  and  manages  the  printing  budget. 


a.      New  publications  released 

Special  Publication  65.  Processed  data  from  the  strong-motion  records  of  the 
Imperial  Valley  earthquake  of  15  October  1979.  Final  results.  By  L.D. 
Porter.  1983.  $17.00.  A  magnitude  6.6  earthquake  occurred  along  the 
Imperial  fault  that  produced  30  km  of  surface  rupture.  This  report  contains 
summaries  and  plates  of  the  results  of  completed  processing  performed  on 
the  six  most  significant  strong-motion  records  obtained  at  five  Division  of 
Mines  and  Geology  accelerograph  stations  during  the  earthquake. 

Special  Publication  66.  The  1983  Coalinga,  California  earthquakes.  Edited 
by  John  H.  Bennett  and  Roger  W.  Sherburne.  1984.  $17.00.  This  publication 
consists  of  29  technical  papers  by  authors  representing  15  different  public 
and  private  organizations.  The  papers  present  observations  on  the  damage 
caused  by  the  earthquakes,  discussions  of  the  possible  geologic  origins  of  the 
earthquakes  and  the  historical  seismicity  of  the  area,  and  seismological 
studies  of  the  earthquake  sequence.  This  volume  will  serve  as  a  background 
synthesis  for  future  studies  of  the  earthquake  hazard,  the  seismic  safety,  and 
the  tectonic  environment  in  the  Coalinga  area. 

Special  Publication  67.  Mines  and  mineral  producers  active  in  California. 
By  M.A.  Silva,  J.L.  Burnett,  3.S.  Rapp,  and  K.  Cole.  1983.  $3.00.  This 
publication  is  a  revised  and  updated  version  of  the  list  of  active  mineral 
producers  published  in  1981  as  Special  Publication  58.  The  mines  and 
producers  are  listed  alphabetically  in  three  categories:  U)  mining  companies, 
(2)  commodity  type,  and  (3)  county  where  mine  is  located. 

Special  Report  153.  Mineral  land  classification:  Aggregate  materials 
in  the  western  San  Diego  County  Production-Consumption  Region.  By  Susan 
L.  Kohler  and  Russell  V.  Miller,  assisted  by  Michael  w.  Manson  and  Polly  A. 
Lowry.  1982.  $12.00.  Land  in  western  San  Diego  County  has  been  classified 
according  to  the  presence  or  absence  of  sand  and  gravel  deposits  suitable  for 
use  in  construction-grade  aggregate.  The  classified  area  is  depicted  on  30 
topographic  quadrangle  maps  included  in  the  report.  The  areas  where 
adequate  information  indicates  that  significant  mineral  deposits  are  present 
are  classified  as  MRZ-2.  The  classification  was  mace  in  compliance  with  the 
Surface  Mining  and  Reclamation  Act  of  1975. 

Geologic  Data  Map  No.  5.  Technical  map  of  geothermal  resources  of 
California.  By  H.H.  Majmundar.  1983.  $8.50.  This  map  shows  the 
relationship  of  tectonic  features  (faults  and  volcanoes)  to  the  occurrence  of 
geothermal  resources,  and  provides  a  geochemical  key  to  the  mineral  content 
of  subsurface  waters.  This  technical  map  is  intended  primarily  tor  use  by  the 
scientific  or  technical  community. 
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Map  Sheet  32.  Geology  of  the  Fallen  Leal  Lake  15-minute  quadrangle, 
El  Dorado  County.  By  A.A.  Loomis.  1983.  $9.00.  This  publication  consists 
of  two  map  sheets  ana  a  24-page  text.  Both  maps  are  printed  in  color  on  a 
topographic  base.  One  map  depicts  the  geology  of  the  area  and  shows  five 
cross  sections.   The  other  map  shows  the  geologic  structure  and  rock  types. 

Seventy-fifth  Report  of  the  State  Geologist  (1982-1983).    No  charge. 

Regional  Geologic  Map.  Santa  Rosa  Sheet.  Set  of  5  maps.  $15.00.  The  new 
colored  geologic  map  of  the  Santa  Rosa  quadrangle  (1°  x  2°)  depicts  the 
geology  of  over  5,000  square  miles  of  the  north-central  coastal  and  inland 
California  including  parts  of  the  Coast  Ranges  and  the  Great  Valley 
geomorphic  provinces.  The  map  sheet  covers  all  of  Sonoma  and  Napa 
counties  and  portions  of  Marin,  Mendocino,  Lake,  Colusa,  Yolo,  and  Solano 
counties.  This  map  is  an  extensive  revision  and  update  since  the  1963  edition 
of  the  Santa  Rosa  sheet.  The  new  map  series  shows  formational  units,  cross 
sections,  and  structural  data,  including  some  offshore  geologic  structures.  In 
addition  to  the  colored  geologic  map  (sheet  1  of  5),  there  are  four  other 
sheets  which  complete  the  Santa  Rosa  map:  an  explanation  of  the  rock  units 
shown  on  the  geologic  map  (sheet  2  of  5);  a  planimetric  index  map  showing 
the  source  of  information  used  to  compile  the  map  (sheet  3  of  5);  a  map 
showing  locations  of  thermal  springs  and  wells,  and  locations  of  rocks  dated 
by  radiometric  techniques  (sheet  k  of  5)  with  accompanying  tables;  ana  a  map 
showing  recency  of  faulting  (sheet  5  of  5);  the  purpose  of  this  map  is  to  depict 
what  is  known,  or  can  be  inferred,  about  the  recency  of  displacement  along 
the  faults.    The  data  shown  are  compiled  from  extensive  geologic  literature. 


b.      CALIFORNIA  GEOLOGY 

The   following   articles   were  publishea   auring  the  year  in  DMG's  monthly  earth 
science  magazine  CALIFORNIA  GEOLOGY: 

Impact  of  1983  Storms  on  the  Coastline,  Santa  Cruz  County 

Blucher  Valley  Translational  Lanaslide 

Ground  Rupture,  Coalinga  Earthquake  of  10  Tune  1983 

Cyanide  Heap  Leaching  in  California 

Ground     Cracking     Associated     with     1982     Magnitude     5.2     Indian     Wells 

Valley  Earthquake,  Inyo  County 
Isotopic     Studies     of     Mariposite-Bearing     Rocks     from     the     South-Central 

Mother  Lode  California 
1982  Mining  Review 

Renewed  Mining  Activity  in  the  Calico  Mountains 
Engineering  Geology  —  An  Analysis 
Geology  of  Annadel  State  Park,  Sonoma  County 
Geothermal        Resources        of         California;        a        Selected        Annotated 

Bibliography    of  California  Division  of  Mines  and  Geology  Publications. 

1981-1983. 
Miocene  Insects  and  Arthropods  in  California 
Geology  of  the  Santa  Rosa  Quadrangle 
The  Palisade  Glacier,  Inyo  County 
The  Tanlu  Fault  System,  Shantung  and  Anhui  Provinces,  China 
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Whitney  Glacier,  1983 

Aeromagnetic  Surveys  in  Caliiornia.  1979-1983 

Geologic  Structure  in  the  Capay  Hills,  Yolo  County 

Black  Ghost  of  the  Silverado 

Gold  Mines  of  Grass  Valley,  Nevada  County 

Focal  Mechanism  Studies:  An  Explanation 

Lost  Arrow,  Mariposa  County 

Cenozoic  Volcanic  Stratigraphy  of  Shasta  Valley 

Geology  of  the  Ooshua  Tree  National  Monument 

Courtright  Intrusive  Zone,  Sierra  National  Forest 

Index     to     Graduate     Theses     and     Dissertations     on     California     Geology 

1979  through  1982 
Geo  thermal  Resources  of  California;  New  Technical  Map 
Historical  Use  of  Geothermal  Resource  at  Paso  Robles,  San  Luis 

Obispo  County 
Excerpts  from  the  Memoirs  of  General  William  1.  Sherman 
Landslide      on      State      Highway      1;      Julia      Pheiffer-Burns      State      Park, 

Monterey  County 
Alluvial  Microstragraphy;  Mojave  Desert 
Morgan  Hill  Earthquake  of  April  1984 
Fossils  and  Formations  of  the  Lower  Cambrian  Type  waucoban  Section, 

Inyo  County 


c.      Open-File  Reports 

The  DMG  open-file  report  series  consists  of  reports  and  maps  that 
present  reliable  geological  information  in  a  relatively  unpolished  form, 
generally  as  copies  of  a  typescript  text  and  ozalia  maps.  Information  is 
released  in  this  way  in  order  to  make  it  available  to  users  in  the  shortest 
possible  time  or  because  the  nature  of  the  information  does  not  warrant  more 
formal  publication. 

DMG  open-file  reports  and  maps  are  available  for  reference  at  the 
information  sections  of  the  Los  Angeles,  San  Francisco  Bay  area,  and 
Sacramento  offices.  Unless  otherwise  announced,  an  open-file  report  (OFR) 
can  be  purchased  (at  cost  of  reproduction)  only  through  the  DMG  office  that 
has  the  OFR  on  open  file.  The  office  that  has  any  particular  OFR  on  file  in 
indicated  by  the  final  letters  of  the  publication's  number,  as  follows:  LA  (Los 
Angeles  office;  SF  (San  Francisco  Bay  area  office);  and  SAC  (Sacramento 
office). 

See  DMG  Note  No.  56  for  a  complete  listing  of  available  DMG  open-file 
reports  released  during  the  period  1978  through  1983. 

SAN  FRANCISCO  BAY  AREA  REGIONAL  OFFICE 

OFR  83-6  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Weott 
7.y  Ouadrangle,  Humboldt  County,  California.  Compiled  by  Thomas  E. 
Spittle r,  Scale  1:24,000. 
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and 

OFR  83-17  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding, 
Redcrest  7.5'  Quadrangle,  Humbolat  County,  California.  Compiled  by 
Thomas  E.  Spittler,  Scale  1:24,000. 

and 

OFR  83-18  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  High 
Divide  7.5*  Quadrangle,  Del  Norte  County,  Caliiornia.  Compiled  by  Clifton 
W.  Davenport,  Scale  1:24,000. 

and 

OFR  83-19  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding, 
Smith  River  7.5'  Quadrangle,  Del  Norte  County,  California.  Compiled  by 
Clifton  W.  Davenport,  Scale  1:24,000. 

and 

OFR  83-20  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding, 
Glenblair  SW  7.5'  (SW  1/4  Comptche  15')  Quadrangle,  Mendocino  County, 
California.    Compiled  by  Richard  T,  Kilborne,  Scale  1:24,000. 

and 

OFR  83-21  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding, 
Glenbiair  SW  7.5"  (SE  1/4  Comptche  15')  Quadrangle,  Mendocino  County, 
California.    Compiled  by  Richard  T.  Kilbourne,  Scale  1:24,000. 

and 

OFR  83-22  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding, 
Myers  Flat  7.5'  Quadrangle,  Humboldt  County,  California.  Compiled  by 
Thomas  E.  Spittler,  Scale  1:24,000. 

and 

OFR  83-23  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding, 
Bridgeville  7.5'  Quadrangle,  Humboldt  County,  California.  Compiled  by 
Thomas  E.  Spittler,  Scale  1:24,000. 

These  maps  are  released  as  part  of  a  pilot  study  to  provide  regional  scale 
geologic  mapping  of  sensitive  north  coast  watersheds  under  provisions  of  Section 
208  of  the  Federal  water  Pollution  Control  Act.  The  maps  depict  geology, 
geomorphic  features  related  to  landsliding,  and  slopes  greater  than  70%.  An 
interpretive  legend  describing  factors  affecting  landslide  potential  for  each 
classification  accompanies  each  map.  Results  of  the  studies  may  be  used  for 
land-use  planning  in  the  preparation  of  timber  harvesting  plans.  It  is  anticipated 
that  geologic  and  landslide-related  data  from  the  maps  will  be  used  (1)  in  the 
preparation  and  review  of  timber  harvesting  plans  submitted  to  the  California 
Department  of  Forestry  prior  to  logging  on  State  and  private  lands,  and  (2)  as  a 
guide  to  land  managers  tor  recognizing  areas  that  should  receive  on-site  geologic 
review  prior  to  development  of  potentially  unstable  ground. 
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OFR    83-25    SF.     Geology    and    Geomorphic    Features    Related    to    Landsliding, 

Miranda 

7.5'   Quadrangle,  Humboldt   County,  California.     Compiled   by   Thomas  £.  Spittler, 
Scale  1:24,000. 

and 

OFR  83-26  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Garberville 
7.5'  Quadrangle,  Humboldt  County,  California.  Compiled  by  Thomas  E.  Spittler, 
Scale  1:24,000. 

These  maps  were  prepared  in  cooperation  with  the  California  Department  of  Parks 
and  Recreation  (CDPR)  as  part  of  CDPR's  bank  stabilization  project  along  the  South  Fork 
Eel  River.  The  maps  depict  geology,  geomorphic  features  related  to  landsliding,  and 
slopes  greater  than  70%.  An  interpretive  legend  describing  factors  affecting  landslide 
potential  for  each  classification  accompanies  each  map.  It  is  anticipated  that  geologic 
and  landslide-related  data  from  the  maps  will  be  used  (1)  as  part  of  a  streambank  erosion 
and  sedimentation  study  along  the  South  Fork  Eel  River  designed  to  protect  alluvial 
old-growth  redwoods  within  Humboldt  Redwoods  State  Park,  (2)  as  a  guide  to  land 
managers  for  recognizing  areas  that  should  receive  on-site  geologic  review  prior  to 
development  of  potentially  unstable  ground,  and  (3)  as  general  background  information  for 
the  preparation  of  timber  harvesting  plans  adjacent  to  the  park.  Results  of  the  study  may 
also  be  usedsin  the  compilation  of  an  inventory  of  features  for  Humboldt  Redwoods  State 
Park  and  in  the  development  of  the  resource  element  and  lana-use  policy  for  sensitive 
areas  within  the  park. 

OFR  83-31  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Inglenook 
7.5'  Quadrangle,  Mendocino  County,  California.  Compiled  by  Frederic  R.  Kelley, 
Scale  1:24,000. 

and 

OFR  83-32  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  westport 
7.5'  Quadrangle,  Mendocino  County,  California.  Compiled  by  Frederic  R.  Kelley, 
Scale  1:24,000. 

and 

OFR  83-33  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Dutchmans 
Knoll  7.5'  Quadrangle,  Mendocino  County,  California.  Compiled  by  Frederic  R. 
Kelley,  Scale  1:24,000. 

and 

OFR  83-38  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Sherwood 
Peak  7.5'  Quadrangle,  Mendocino  County,  California.  Compiled  by  Richard  1 . 
Kilbourne,  Scale  1:24,000. 
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and 


OFR  83-39  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Cahto 
Peak  7.5'  Quadrangle,  Mendocino  County,  California.  Compiled  by  Richard  1 . 
Kilbourne,  Scale  1:24,000. 


and 


OFR  83-40  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Leggett 
7.5'  Quadrangle,  Mendocino  County,  California.  Compilea  by  Clifton  W.  Davenport, 
Scale  1:24,000. 


and 


OFR  83-41  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Noble 
Butte  7.y  Quadrangle,  Mendocino  County,  California.  Compiled  by  Clifton  W. 
Davenport,  Scale  1:24,000. 


and 


OFR  84-7  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Childs 
Hill  7.5'  Quadrangle,  Mendocino  County,  California.  Compiled  by  Clifton  W. 
Davenport,  Scale  1:24,000. 


and 


OFR  84-8  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Requa  7.5' 
Quadrangle,  Del  Norte  County,  California.  Compiled  by  Clifton  W.  Davenport, 
Scale  1:24,000. 


and 


OFR  84-9  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Harris  7.5' 
Quadrangle,  Humboldt  County,  California.  Compiled  by  Thomas  E.  Spittler,  Scale 
1:24,000. 


and 


OFR  84-10  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  briceland 
7.^  Quadrangle,  Humbolat  County,  California.  Compiled  by  Thomas  E.  Spittler, 
Scale  1:24,000. 


and 


OFR  84-11  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Honeydew 
7.5'  Quadrangle,  Humboldt  County,  California.  Compiled  by  Thomas  E.  Spittler, 
Scale  1:24,000. 


and 


OFR  84-12  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Elk  7.5' 
Quadrangle,  Mendocino  County,  California.  Compiled  by  Michael  W.  Manson,  Scale 
1:24,000. 
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ana 

OFR  84-13  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Mallo 
Pass  Creek  7.5'  Quadrangle,  Mendocino  County,  California.  Compiled  by  Michael  to. 
Manson,  Scale  1:24,000. 

and 

OFR  84-14  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Lincoln 
Ridge  7.5'  Quadrangle,  Mendocino  County,  California.  Compiled  by  Frederic  R. 
Kelley,  Scale  1:24,000. 

and 

OFR  84-15  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Hales 
Grove  7.5'  Quadrangle,  Mendocino  County,  California.  Compiled  by  Frederic  R. 
Kelley,  Scale  1:24,000. 

and 

OFR  84-16  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Piercy 
7.5'  Quadrangle,  Mendocino  County,  California.  Compiled  by  Frederic  R.  Kelley, 
Scale  1;24,000. 

and 

OFR  84-17  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Tan  Oak 
Park  7.5'  Quadrangle,  Mendocino  County,  California.  Compiled  by  Clifton  W. 
Davenport,  Scale  1:24,000. 

and 

OFR  84-18  SF.  Geology  and  Geomorphic  Features  Related  to  Landsliding,  Longvale 
7.5'  Quadrangle,  Mendocino  County,  California.  Compiled  by  Richard  T.  Kilbourne, 
Scale  1:24,000. 

These  maps  were  prepared  under  contract  with  the  California  Department  of 
Forestry  (CDF).  They  are  released  as  part  of  a  study  to  provide  regional  scale  geologic 
mapping  of  sensitive  north  coast  watersheds.  The  maps  depict  geology  and  geomorphic 
features  related  to  landsliding,  including  translationai/rotational  slides,  earthflows,  debris 
slides,  debris  flow/torrent  tracks,  debris  slides  slopes,  disrupted  ground,  and  small  active 
slides.  Results  of  the  studies  may  be  used  for  land-use  planning  as  general  background 
information  for  the  preparation  of  timber  harvesting  plans.  It  is  anticipated  that  geologic 
and  landslide-related  data  from  the  maps  will  be  used  (1)  in  the  preparation  and  review  of 
timber  harvesting  plans  suomitted  to  CDF  prior  to  logging  on  State  and  private  lands,  and 
(2)  as  a  guide  to  land  managers  for  recognizing  areas  that  should  receive  on-site  geologic 
review  prior  to  development  of  potentially  unstable  ground. 

OFR  84-22  SF.  An  Analysis  of  Slope  Failures  in  Eastern  Marin  County,  California, 
Resulting  from  the  January  3rd  and  4th,  1982  Storm.  By  Clifton  W.  Davenport, 
Scale  1:12,000.  This  open-file  release  by  the  Division  of  Mines  and  Geology,  was 
prepared  to  provide  a  basic  data  bank  for  future  investigations  on  slope  failures  in 
the   San    Francisco   Bay    area.     The    report   consists   of:     (1)   a    map    depicting    the 
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locations  ot  many  of  the  slope  failures  that  occurred  in  eastern  Marin  County  during 
and  following  a  storm  that  occurred  in  January  1982;  (2)  a  table  keyed  to  the  map 
listing  landslide-related  parameters  recorded  on  site;  (3)  an  analysis  of  both  the 
causative  conditions  and  the  processes  involved  in  the  various  slope  failure  types; 
and  (4)  recommendations  for  minimizing  future  aoverse  impacts  from  slope 
instability  in  this  area.  Results  of  the  study  can  be  used  as  preliminary  indicators  of 
areas  that  may  need  investigation  under  the  Division's  upcoming  Landslide  Hazard 
Reduction  Program.  The  text  is  written  to  increase  the  general  public's  awareness 
of  slope  failure  processes,  and  provides  general  guidelines  for  minimizing  future 
impacts. 

LOS  ANGELES  REGIONAL  OFFICE 

OFR  82-24  LA.  Slides  ana  Script  for  Earthquake  Planning  Scenario  for  a  Magnitude 
8.3  Earthquake  on  the  San  Andreas  Fault  in  Southern  California  (based  upon  Special 
Publication  6U).  This  report  consists  of  a  series  of  slides,  with  accompanying  script, 
that  illustrate  scenarios  of  the  likely  effects  of  hypothetical  occurrence  of  a  great 
earthquake  on  the  San  Andreas  fault  in  southern  California.  The  siiaes  show  maps 
that  depict  the  effects  of  the  scenario  earthquake  on  specific  lifelines  for  these 
metropolitan  areas,  including  highways  and  airports,  railroads,  and  marine  facilities, 
communications,  water  and  waste  disposal,  electrical  power,  natural  gas,  and 
petroleum.  There  are  also  slides  of  an  isoseismal  map  showing  the  distribution  of 
earthquake  shaking  intensity.  The  slides  and  script  were  prepared  to  make 
earthquake-hazard  information  available  for  dissemination  to  groups.  OFR  82-24 
LA  is  useful  for  earthquake  emergency  planning  and  information  activities  in 
southern  California. 

OFR  83-16  LA.  Map  Showing  Landslides  of  the  Central  and  Western  Santa  Monica 
Mountains,  Los  Angeles  and  Ventura  Counties,  California.  By  F.  Harold  Weber,  Jr. 
and  Christopner  3.  Wills.  This  report  consists  of  a  single  map,  Scale  1:48,000.  A 
major  part  of  this  terrain  along  the  south  edge  of  the  mountains  is  steep  and  lies 
within  and  just  north  of  a  major  fault  zone  wherein  occur  rocks  that  are  sheared, 
fractured,  and  weathered  and,  hence,  prone  to  widespread  landsliding  and  other 
slope  failures.  Many  ancient  and  historical  landslides  have  occurred  in  the  central 
and  western  Santa  Monica  Mountains.  On  the  north  flank  of  the  mountains, 
north-dipping  shale-bearing  sedimentary  rocks  also  have  been  prone  to  relatively 
widespread  ancient  and  historical  landsliding.  This  map  depicts  both  ancient  ana 
historical  landslides  mostly  compiled  from  previous  work  by  the  U.S.  Geological 
Survey,  California  Division  of  Mines  and  Geology,  and  others,  but  some  landslides 
were  mapped  by  the  authors  during  this  project. 

OFR  83-24  LA.  Geology  of  the  South  Half  of  the  Mint  Canyon  Quadrangle,  Los 
Angeles  County,  California.  By  Richard  B.  Saul  and  lorn  M.  wootton,  139  pages,  6 
plates,  map  scale  1:9,600.  This  report  and  its  accompanying  detailed  geologic  maps, 
cross  sections,  and  stratigraphic  columnar  sections  cover  the  south  half  of  the 
7-1/2-minute  Mint  Canyon  quadrangle  in  west-central  Los  Angeles  County.  At 
present,  the  north  half  of  the  quadrangle  is  being  mapped.  During  the  last  20  years, 
land  use  in  this  area  has  changed  from  sand  and  gravel  mining,  petroleum 
exploration,  farming,  and  stock  raising  to  residential,  light  industrial,  and 
recreational.       The     large-scale     maps     portray      features     of     interest     to     the 
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growing  community  ol  people  in  the  area  who  wish  to  avoid  or  prepare  for  the 
geologic  hazards  of  a  mountainous,  semi-arid  environment  in  a  seismically  active 
region. 

OFR  83-34  LA.  Geologic  Map  of  Part  of  the  South  Half  of  the  Black  Star  Canyon 
quadrangle,  Orange  County,  California.  By  Russell  V.  Miller  and  Siang  S.  Tan.  This 
report  consists  of  a  geologic  map  at  a  scale  of  1:12,000.  The  large-scale  (1  inch 
equals  1,000  feet)  geologic  map  covers  a  20-square-mile  area  surrounding  Irvine 
Lake  (Santiago  Reservoir)  west  of  the  boundary  of  the  Cleveland  National  Forest. 
The  map  depicts  bedrock  and  surficial  geologic  units  that  range  in  age  from 
Cretaceous  strata  to  modern  fill.  An  abundance  of  faults  of  diverse  orientations,  as 
well  as  the  sinuous  and  interrupted  axes  of  folds  in  the  jumble  of  sedimentary  units, 
demonstrates  the  complexity  of  the  geologic  structure  in  the  stuoy  area.  Landslides 
are  widespread.  The  study  was  carried  out  in  cooperation  with  the  Environmental 
Management  Agency,  County  of  Orange. 

OFR  84-1  LA.  Geology  of  the  Calabasas-Agoura-Eastern  Thousand  Oaks  Area,  Los 
Angeles  and  Ventura  Counties,  California.  By  F.  Harold  Weber,  Jr.  The  report 
includes  a  detailed  geologic  map  and  cross  sections  of  the  study  area  at  a  scale  of 
1:9^600  (1  inch  =  800  feet),  a  smaller  scale  (1:24,000)  terranes  map,  and  a  still 
smaller  scale  regional  map— in  all,  four  plates  consisting  of  nine  individual  sheets. 
The  area  studied  consists  of  about  85  square  miles  of  hill  and  valley  terrain.  The 
area  includes  a  part  ol  the  northern  Santa  Monica  Mountains,  parts  of  the  Simi  Hills 
and  Conejo  Valley,  and  the  southwest  corner  of  the  San  Fernando  Valley.  The  area 
extends  from  Woodland  Hills  in  Los  Angeles  County  on  the  east  to  1  housand  uaks  in 
Ventura  County  on  the  west.  The  area  also  includes  the  new  cities  of  Agoura  Hills 
and  Westlake,  a  large  portion  of  the  community  of  Calabasas,  and  the  small 
incorporated  area  of  Hidden  Hills. 

OFR  84-2  LA  Mineral  Land  Classification  of  the  Mescal  Range  15-minute 
Quadrangle,  San  Bernardino  County,  California.  By  Stephen  E.  Joseph,  1984,  54 
pages,  Geologic  and  Mineral-Land  Classification  Maps  (1:48,000).  This  report 
presents  the  State  Geologist's  assessment  of  the  mineral  resource  potential  of  a 
240-square-mile  area  of  the  eastern  Mojave  Desert  Late  Frecambrian  and  Paleozoic 
cratonal  and  miogeoclinal  tectonic  block.  The  study  was  conducted  by  the  Division's 
Mineral  Land  Classification  staff  as  authorized  by  the  Surface  Mining  and 
Reclamation  Act.  The  purpose  of  the  report  is  to  provide  county  and  federal  (U.S. 
Bureau  of  Land  Management)  officials  and  planners  with  the  information  that  needs 
to  be  considered  when  making  land-use  decisions  that  can  affect  the  future 
availability  of  minerals  from  this  area.  The  information  is  also  of  value  to  the 
mineral  industry  in  mineral  exploration.  The  data  for  classification  were  obtained 
from  original  field  observations  of  mineral  deposits  and  geologic  units,  and  from 
published  reports  concerning  the  geology  and  mineral  deposits  of  the  area.  The 
Mescal  Range  area  is  noted  for  its  world  famous  Mountain  Pass  rare-earth  mineral 
deposits  contained  within  the  Precambrian  carbonatite  of  the  Skonkinite-carbonatite 
syenite  complex.  Gold,  lead-zinc-silver,  and  tungsten-tin-copper  deposits  are 
present  in  the  Mescal  Range  and  are  further  indications  of  the  great  potential  that 
this  area  has  for  metallic  resources.  The  importance  of  this  area  for  its  rare-earth 
mineral  deposits  makes  it  an  especially  important  mineral  resource  area  of  the 
State.  1  his  is  recognized  by  the  classification  given  to  the  area  by  the  State 
Geologist. 
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OFR  84-3  LA.  Mineral  Land  Classification  of  the  Kelso  1 5- minute  Quadrangle, 
San  Bernardino  County,  California.  By  Richard  B.  Greenwood,  1984,  46  pages, 
Geologic  and  Mineral-Land  Classification  Maps  (1:48,000).  This  report  presents  the 
State  Geologist's  assessment  of  the  mineral  resource  potential  of  a  240-square-mile 
area  of  the  eastern  Mojave  Desert  Late  Precambrian  and  Paleozoic  cratonal  and 
miogeoclinal  tectonic  block.  The  purpose  of  the  report  is  to  provide  county  and 
federal  (U.S.  Bureau  of  Land  Management)  officials  and  planners  with  the 
information  that  needs  to  be  considered  in  making  land-use  decisions  that  can  affect 
the  future  availability  of  minerals  from  this  area.  The  information  is  also  of  value 
to  the  mineral  industry  in  mineral  exploration.  The  data  for  classification  were 
obtained  from  original  field  observations  of  mineral  deposits  and  geologic  units,  and 
from  published  reports  concerning  the  geology  and  mineral  deposits  of  the  area.  The 
Kelso  area  has  been  a  source  of  volcanic  cinders  and  minor  gold  and  base  metal 
production  over  the  years.  The  Precambrian  terrain  intruded  by  the  Mesozoic 
Tuetonia  Quartz  Monzonite  is  favorable  for  hydrothermal  and  contact  metasomatic 
deposits  of  precious  and  base  metals. 

OFR  84-21  LA.  Mineral  Land  Classification  of  the  Pluess-Staufer,  Inc. 
Limestone  Deposits,  Lucerne  Valley,  San  Bernardino  County,  California.  By  Stephen 
E.  Joseph,  1984,  18  pages,  Geologic  and  Mineral  Land  Classification  Map  (1:24,000). 
(Note:  This  report  supersedes  OFR  82-8  LA.)  This  report  presents  the  State 
Geologist's  assessment  of  the  mineral  resource  potential  of  the  Pluess-Staufer 
limestone  properties  in  Lucerne  Valley,  California.  The  classification  identifies 
significant  mineable  deposits  of  limestone  that  are  an  important  resource  for  the 
southern  California  region.  This  report  was  prepared  in  response  to  a  petition,  filed 
by  Pluess-Staufer,  Inc.,  that  identified  urban  encroachment  as  an  imminent  threat  to 
the  continued  mining  of  limestone  from  this  deposit.  The  report  presents  San 
Bernardino  County  officials  and  planners  with  information  needed  to  help  provide 
for  the  future  availability  of  minerals  from  this  area. 

OFR  84-24  LA.   Environmental  Geology  of  Parts  of  the  La  Habra,  Yorba  Linda, 

and  Prado  Dam  Quadrangles,  Orange  County,  California.  By  Siang  S.  Tan,  Russell  V. 
Miller,  and  James  R.  Evans.  This  report  presents  the  results  of  a  study  of  the 
geology  of  the  Orange  County  portion  of  the  La  Habra,  Yorba  Linda,  and  Prado  Dam 
7.5-minute  quadrangles.  The  mappea  area  covers  nearly  75  square  miles  in  the 
southern  Puente  Hills,  the  west  and  east  Coyote  Hills,  and  the  intervening  Yorba 
Linda  -  La  Habra  Valley  lowland.  This  is  one  in  a  series  of  detailed  geologic 
mapping  studies,  done  under  a  cooperative  agreement  with  Orange  County  (the 
Environmental  Management  Agency;,  to  provide  basic  background  information  on 
the  geology  of  Orange  County,  where  rapid  development  and  urbanization  is  taking 
place.  The  report  discusses  the  rock  units  and  geologic  structure  of  the  area,  with 
focus  primarily  on  geo-environmental  topics  such  as  slope  stability,  recency  of 
faulting,  seismicity,  subsidence  and  uplift,  and  expansive  soils.  Included  with  the 
report  are  three  large-scale  (1  inch  equals  1,000  feet)  geologic  maps.  The  study  was 
undertaken  to  provide  basic  geologic  information  for  planning  urban  development. 

OFR  84-27  LA.  Inventory  ana  Analysis  of  Recent  Damaging  Slope  Failures  and 
Debris  Flooding,  Southern  Orange  County,  California.  By  Siang  S.  Ian  and  F.  Harold 
weber,  Jr.  The  report  includes  a  text  of  46  pages  and  one  plate.  The  area  studied 
consists  of  an  approximately  12-mile  stretch  of  the  hilly  coastal  area  of 
southernmost  Orange  County.    It  includes  the  city  of  San   Clemente,   part  of   the 


55 


city  of  San  Juan  Capistrano,  and  portions  of  unincorporated  orange  County, 
including  Dana  Point  and  Capistrano  Beach.  In  the  report,  both  deep-seated  and 
shallow  slope  failures  that  have  occurred  in  1980  and  other  years  are  described  in 
the  text  and  plotted  on  Plate  1  (which  has  a  scale  of  1:24,000).  Additionally,  ancient 
deep-seated  landslides  and  terrain  suspected  of  sliding  are  depictea  on  Plate  1 
within  the  study  area.  In  the  area,  slope  failures  are  particularly  prevalent  in 
terrain  underlain  by  clayey  shale  and  siltstone  of  the  Capistrano  Formation,  which  is 
widespread. 

OFR  84-28  LA.  Engineering  Geology  of  the  North  Half  of  the  El  Toro 
Quadrangle,  Orange  County,  California.  By  Siang  S.  Tan,  Russell  V.  Miller,  and 
Donald  L.  Fife.  This  report  consists  of  a  text,  112  pages,  ana  a  geologic  map  at  a 
scale  of  1:12,000.  (NOTE:  This  report  supersedes  OFR  81-2  LA.)  This  report  and 
the  accompanying  large-scale  (1  inch  equals  1,000  feet)  geologic  map  are  the  result 
of  a  study  of  the  geology  of  an  area  about  30  square  miles  in  the  western  Santa  Ana 
Mountains.  Although  the  report  discusses  the  rock  units  ana  geologic  structures, 
emphasis  is  primarily  upon  environmental  and  engineering  geologic  topics  ana 
geologic  hazaras.  Landsliding  is  a  very  common  and  widespread  phenomenon  in  this 
area.  In  recognition  of  this,  a  major  portion  of  the  text  deals  with  detailed  accounts 
of  the  physical  and  engineering  properties  of  each  of  the  geologic  units.  Also 
included  are  the  results  of  physical  material  testing  and  X-ray  diffraction  analysis 
of  nearly  60  samples  from  mapped  units. 

SACRAMENTO  REGIONAL  OFFICE 

OFR  83-11  SAC.  Resource  Investigation  of  Low-  and  Moderate-Temperature 
Geothermal  Areas  in  Paso  Robles,  California.  By  LJF.  Campion,  R.H.  Chapman, 
G.w.  Chase,  and  L.G.  Youngs,  1983.  A  study  of  the  geothermal  resources  in  the 
vicinity  of  Paso  Robles,  California  was  conducted  by  the  Division  of  Mines  and 
Geology  for  the  U.S.  Department  of  tnergy.  The  study  was  undertaken  to  learn 
more  about  the  known  geothermal  resource  in  this  area  and  to  assess  the  potential 
of  the  resource  for  development  and  use  by  the  local  community.  This  study  has 
delineated  a  large-volume,  relatively  shallow  geothermal  aquifer  at  the  base  of  the 
Paso  Robles  Formation  that  contains  a  low -temperature  resource  that  extends 
southeastward  from  the  city  of  Paso  Robles.  Utilization  of  this  resource  appears  to 
be  feasible  for  a  variety  of  direct  uses  at  this  time. 

OFR  83-13  SAC.  Investigations  of  Low-Temperature  Geothermal  Resources  in  the 
Sonoma  Valley  Area,  California.  By  L.G.  Youngs,  R.H.  Chapman,  G.W.  Chase,  S.P. 
Bezore,  and  H.H.  Majmundar,  1982.  A  geoscientific  investigation  of  the 
low-temperature  geothermal  resources  of  the  Sonoma  Valley  area,  California  was 
conducted  by  the  California  Division  of  Mines  and  Geology  under  grant  contract 
with  the  U.S.  Department  of  Energy.  The  purpose  of  the  study  was  to  aetermine  the 
areal  extent,  depth,  maximum  temperature,  volume,  water  quality,  and  other 
properties  that  must  be  known  before  planning  the  effective  and  economical 
development  of  the  resources.  The  report  presents  a  summary  of  the  historical 
development  of  the  geothermal  resources  in  the  Valley  as  well  as  the  results  of 
geological,  geophysical,  geochemicai,  geothermometric,  seismological,  and 
temperature  measurement  investigations.  Current  utilization  of  the 
low-temperature  geothermal  resources  of  the  Sonoma  Valley  area  appears  to  be 
feasible  for  a  wide  variety  of  local  direct-heat  uses,  and  development  of  the 
resource  is  recommended. 
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OFR  83-14  SAC.  Geothermal  Resources  of  the  Bridgeport-Boaie  Hills  Regions, 
California.  By  Chris  1.  Higgins,  Rodger  H.  Chapman,  and  Gordon  W.  Chase,  1983. 
A  study  of  the  geothermal  resources  in  the  vicinity  of  Bridgeport,  California  was 
conducted  by  the  Division  of  Mines  and  Geology  in  cooperation  with  the  U.S. 
Department  of  Energy.  The  study  was  unaertaken  to  learn  more  about  the  known 
geothermal  resource  in  this  area  and  to  assess  the  potential  of  the  resource  for 
development  and  use  by  the  local  community. 

OFR  83-27  SAC.  Geothermal  Resources  of  the  Northern  Sonoma  Valley  Area, 
California.  By  L.G.  Youngs,  L.F.  Campion,  R.H.  Chapman,  C.T.  Higgins,  E.M. 
Leivas,  G.W.  Chase,  and  S.P.  Bezore,  1983.  A  study  of  the  geothermal  resources  of 
the  northern  Sonoma  Valley  area,  California  was  conducted  by  the  Division  of  Mines 
and  Geology  (DMG)  during  Fiscal  Year  1982-1983.  The  study  was  undertaken  to 
learn  more  about  the  geothermal  resources  in  the  northern  Sonoma  Valley  area,  to 
supplement  information  available  from  DMG's  previously  completed  study  of  the 
southern  Sonoma  Valley  area  (OFR  83-13  SAC),  and  to  assess  the  potential  of  the 
resource  for  development  and  use  by  the  local  community.  The  study  showed  that 
there  are  three  main  northern  Sonoma  Valley  areas  that  contain  geothermal 
resources  with  a  potential  for  development. 

OFR  83-28  SAC.  Mineral  Land  Classification  of  the  Joe  Chevreaux  Company 
Property  for  Portland  Cement  Concrete  Aggregate,  Nevada  and  Placer  Counties. 
By  D.L.  Dupras,  1983,  20  p.  including  2  maps.  In  response  to  a  petition  submitted  to 
the  State  Mining  and  Geology  Board,  this  study  was  conducted  under  provisions  of 
the  State  Surface  Mining  and  Reclamation  Act  of  1975  (SMARA).  This  report 
describes  and  examines  the  Joe  Chevreaux  Company  property  near  Meadow  Vista, 
California,  for  the  potential  of  premium  quality  construction  aggregate.  From  data 
collected,  two  separate  deposits  of  premium  aggregate  resources  were  identified 
and  classified  in  this  study;  massive  greenstone  and  quartzose  alluvial  rock.  Land 
classification  of  the  Chevreaux  property  was  performed  in  accordance  with 
guidelines  set  forth  in  SMARA.  The  intent  of  this  study  was  to  classify  the  Joe 
Chevreaux  Company  property  for  the  availability  of  Portland  cement  concrete  grade 
aggregate  and  to  provide  this  data  to  the  State  Mining  and  Geology  Board  and  the 
lead  agencies  who  have  decision-making  authority  in  the  study  area. 

OFR  83-29  SAC.  Mineral  Land  Classification  of  the  Placerville  15'  Quadrangle, 
El  Dorado  and  Amador  Counties,  California.  By  R.C.  Loyd,  T.P.  Anderson,  and  M.M. 
Bushnell,  1983,  38  p.  including  7  maps.  (Note:  This  report  supersedes  OFR  82-1 
SAC.)  This  report  presents  the  results  of  the  Division  of  Mines  and  Geology's 
mineral  land  classification  study  of  the  Placerville  15-minute  quadrangle,  which 
consists  of  about  230  square  miles  of  land  in  the  central  Sierra  Nevada  foothills. 
The  study  confirmed  the  mineral  richness  of  this  area.  Areas  containing  significant 
amounts  of  chromite,  copper,  zinc,  gold,  carbonate  rock,  and  talc  were  classified. 
An  earlier  report  on  the  mineral  land  classification  of  the  Placerville  quadrangle 
was  released  as  OFR  82-1  SAC.  Subsequently,  the  State  Mining  and  Geology  Board 
adopted  revised  guidelines  for  mineral  land  classification  in  nonurban  areas  of  the 
state.  OFR  83-29  SAC  reflects  the  new  guidelines,  and  supersedes  OFR  82-1  SAC. 
Classification  of  significant  mineral  land  in  the  state  is  mandated  by  the  California 
Surface  Mining  and  Reclamation  Act  of  1975.  The  Placerville  quadrangle  was  done 
as     the     first     of     the     40     quadrangles     scheduled     for     classification     in     this 
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area  at  the  request  of  the  State  Mining  and  Geology  Board,  which  transmits  the 
information  to  local  government  for  use  in  general  plans. 

OFR  83-30  SAC.  Preliminary  Report  on  the  Low-Temperature  Geothermal  Resources 
of  the  Big  Valley  Area,  Lake  County,  California,  by  L.G.  Youngs,  b.H.  Kishi,  and 
L.F.  Campion.  As  part  of  a  preliminary  geothermal  resources  study  of  the  Big 
Valley  area,  Lake  County,  California,  the  Division  of  Oil  and  Gas  (DOG)  undertook 
an  investigation  in  1980  to  identify  surface  manifestations  of  the  low-temperature 
geothermal  resources  underlying  the  valley  at  moderate  depth.  They  were  able  to 
obtain  temperature  profiles  from  31  water  wells  dispersed  throughout  the  valley. 
The  Division  of  Mines  and  Geology  (DMG)  subsequently  augmentea  these  data  with 
existing  file  data  and  prepared  some  basic  geothermal  interpretations.  This  report 
is  a  product  of  a  cooperative  informal  working  arrangement  between  these  two 
Divisions  of  the  Department  of  Conservation  to  delineate  the  low-temperature 
geothermal  resources  in  this  area. 

OFR  83-35  SAC.  Mineral  Land  Classification  of  the  Georgetown  15-Minute 
Quadrangle,  El  Dorado  and  Placer  Counties,  California.  By  Susan  L.  Kohler,  1984, 
85  p.,  8  Plates.  This  report  contains  the  State  Geologist's  mineral  land  classification 
of  part  of  the  Mother  Lode  Gold  Beit  in  the  Sierra  Nevada.  The  location  of  known 
mineral  resource  occurrences  as  well  as  the  tavorability  of  the  land  for  mineral 
occurrences  is  noted  on  the  maps  that"  accompany  the  report.  Minerals  having 
resource  potential  in  the  230-square-mile  area  include  gold,  chromite,  limestone, 
talc,  asbestos,  and  base  metals.  This  area  has  been  a  great  source  of  lode  and  placer 
gold  in  the  past,  and  it  is  believed  that  the  area  retains  a  high  potential  for 
additional  gold  resources.  This  report  was  prepared  to  inform  local  governments, 
the  general  citizenry,  and  the  mining  industry  of  the  mineral  resource  potential  of 
the  land  in  order  to  ensure  that  land-use  decisions  can  be  made  with  a  full  awareness 
of  the  implications  of  those  decisions  on  the  continuing  availability  of  our  mineral 
raw  materials. 

OFR  84-5  SAC.  Geology  of  Calaveras  Big  Trees  State  Park,  Calaveras  and 
Tuolumne  Counties,  California.  By  Eddie  Leivas,  1983,  37  p.,  geologic  map,  scale 
1:24,000.  This  report  presents  geologic  information  on  the  Calaveras  Big  Trees 
State  Park  compiled  from  original  field  mapping,  aerial  photo  interpretation, 
unpublished  data,  and  existing  literature.  The  purpose  ol  the  report  is  to  provide 
California  Department  of  Parks  and  Recreation  planners  with  geological  information 
needed  to  develop  and  manage  resources  of  the  park  effectively.  Rock  units 
cropping  out  include  surficial  deposits  of  the  late  Cenozoic,  volcanic  flow  and 
pyroclastic  rocks  of  the  Cenozoic  era,  plutonic  rocks  (granitics)  of  the  Mesozoic  era, 
and  metamorphic  rocks  of  the  Paleozoic  era.  Faults  and  folds  were  not  observed 
within  the  park  during  this  reconnaissance  investigation. 

OFR  84-6  SAC.  Geology  of  the  Big  Basin  Redwoods  State  Park,  Santa  Cruz 
County,  California.  By  Richard  D.  McJunkin,  1983,  72  p.,  3  plates.  This  report 
presents  geological  information  on  the  Big  Basin  Redwoods  State  Park  compiled 
from  original  field  mapping,  aerial  photo  interpretation,  unpublished  data,  and 
existing  literature.  The  purpose  of  the  report  is  to  provide  California  Department 
ol  Parks  and  Recreation  planners  with  geological  information  needed  to  develop  ana 
manage  the  park  effectively.  The  report  presents  summary  descriptions  of  the 
park's  topography,  hydrology,  lithologic  features,  structural  features,  and  geologic 
history.  It  identifies  geologic  .hazards  and  recommends  mitigative  measures  or 
further  study,  as  appropriate. 
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OFR  84-23  SAC.  Microearthquake,  Geophysical,  and  Geodetic  Surveys  for 
Earthquake  Hazards  Evaluation,  Eastern  San  Gabriel  Mountains  and  Upper  Pomona 
Valley  Areas,  San  Bernardino  County,  California,  by  C.H.  Cramer,  J.M.  Harrington, 
G.W.  Chase,  and  3.H.  Bennett.  This  report  summarizes  the  results  of  seismological, 
geophysical,  and  geodetic  surveys  carried  out  by  Division  of  Mines  ana  Geology 
personnel  during  1977  to  evaluate  earthquake  hazards  in  the  subject  area.  These 
surveys  consisted  of  (a)  five  months'  operation  of  an  8-station  seismic  network  along 
the  eastern  San  Gabriel  Mountains  front,  (b)  numerous  magnetic  and  detailed  gravity 
traverses  across  the  Cucamonga  and  Red  Hill  faults,  and  (c)  installation  and  initial 
surveys  of  a  small  geodetic  network  spanning  the  Cucamonga  fault  near  Etiwanda. 

OFR  84-26  SAC.  Seismicity  near  Aswan  High  Dam,  Egypt,  with  Application  to 
Induced  Seismicity  in  California.  By  T.R.  Toppozada,  C.H.  Cramer,  F.K.  Bouios, 
S.F.  Henin,  A.w.  Elsherif,  A.A.  Elsayed,  N.2.  Basta,  F.Y.  Shatya,  and  U.S.  Melik. 
On  November  14,  1981,  a  magnitude  5.5  earthquake  occurred  60  km  upstream  of 
Aswan  High  Dam,  under  one  of  the  largest  man-made  reservoirs  in  the  world.  The 
Egyptian  Geological  Survey  (EGS)  installed  six  portable  seismographs  to  monitor  the 
aftershocks  up  to  July  1982.  DMG  cooperated  with  EGS  in  analyzing  the  aftershocks 
recorded.  The  seismicity  was  concentrated  at  an  intersection  of  faults,  at  focal 
depths  of  15  to  25  km.  The  occurrence  of  earthquakes  related  to  reservoirs  is  rare. 
The  Aswan  seismicity  offered  an  opportunity  to  define  the  characteristics  of 
earthquakes  that  might  be  triggered  by  man-made  lakes.  This  information  is 
applicable  to  California,  where  a  magnitude  bJ  earthquake  occurred  near  Lake 
Oroville  in  1975.  Aswan,  like  Oroville,  overlies  crystalline  basement  rocks  in  an 
area  of  extensional  tectonics. 

3.  Geology  library 

The  Division's  library,  located  in  the  San  Francisco  regional  office,  is  a  research  and 
source  facility  for  the  Division's  professional  staff.  The  books,  periodicals,  maps,  and 
government  documents  in  the  collection  represent  an  up-to-date,  comprehensive  selection 
of  materials  of  use  to  Division  scientists  and  investigators. 

4.  Critical-siting  report  review 

The  Division  provides  reviews  of  geological,  seismological,  and  mineral  resource 
aspects  of  technical  reports  produced  by  other  state,  federal,  and  local  government 
agencies.  The  purpose  of  the  DMG  reviews  is  to  provide  assurance  to  those  agencies  that 
the  treatment  of  the  geological,  seismological,  and  mineral  resources  aspects  of  those 
reports  has  been  thorough  and  accurate,  and  has  applied  state-ot-the  art  technical 
methodology  with  respect  to  any  geological  hazard  or  mineral  resource  issues  that  may  be 
present.  Technical  information  and  interpretive  judgments  are  brought  to  bear  in  the 
review  process.  During  fiscal  year  1983-84  siting  report  review  activities  included 
California  Coastal  Commission  site  reviews,  review  of  hospital  sites,  and  analysis  of 
Environmental  Impact  Reports  (EIR).  Reimbursements  for  work  done  by  the  siting  report 
review  unit  were  provided  by  the  Office  of  the  State  Architect  and  the  California  Coastal 
Commission. 
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Project  documents  that  come  under  review  are  treated  as  either  "routine"  or 
"major"  documents.  Major  documents  are  those  that  require  multiple  reviews  by  different 
specialists  within  the  Division.  Of  the  1,000-plus  documents  reviewed  during  fiscal  year 
1983-84,  36  involved  major  document  review. 

a.  Coastal  Commission  site  reviews 

A  contract  with  the  California  Coastal  Commission  provides  for  Division  staff 
to  review  the  geologic  and  seismic  safety  of  proposed  developments  when  requested 
by  the  Commission.  Reimbursement  is  on  a  case-by-case  basis,  ana  Division  review 
requires  a  site  visit  as  part  of  the  engineering  geologic  appraisal.  Most  of  the  work 
is  in  southern  California  where  intensive  development  is  occurring  in  areas  of 
potentially  unstable  sea  cliffs. 

b.  Environmental  impact  report  reviews 

The  Division  continued  to  review  Environmental  Impact  Reports  (EIRs)  for  a 
variety  of  projects,  outer  continental  shelf  projects  including  subdivisions,  school 
sites,  mining  activity,  dam  sites,  and  hazardous  waste  disposal  sites.  The  problems 
considered  in  the  review  are  earthquake  shaking,  fault  rupture,  landsliaing,  erosion, 
expansive  soil,  tsunami,  subsidence,  volcanic  eruption,  mineral  resource 
conservation,  ana  mined-land  reclamation.  The  Division's  EIR  guidelines  are 
presented  in  DMG  Note  46. 

c.  Hospital  site  report  reviews 

The  Division  continued  to  review  reports  under  the  provisions  of  the  Hospital 
Safety  Act  (Health  and  Safety  Code),  which  became  effective  March  7,  1973.  This 
Act  requires  that  new  hospitals,  including  additions,  reconstructions,  and  out-patient 
facilities,  be  functional  during  and  after  an  earthquake  or  other  natural  disaster. 
The  Division  reviewed  new  and  supplemental  geologic/seismic  hospital-site  reports 
that  were  submitted  by  consulting  engineering  geology  firms  to  the  Office  of  the 
State  Architect.  Along  with  the  review  activity,  Division  staff  continued  to  attend 
regular  meetings  of  the  State  Building  Safety  Board  and  the  geotechnical 
subcommittees  to  develop  new  administrative  regulations. 

d.  Legislation  review 

Division  staff  continued  the  review  of  State  Assembly  and  Senate  bills.  The 
most  intensely  reviewed  bills  related  to  a  landslide  hazards  mapping  program  and 
the  disposal  of  low-level  radioactive  waste  in  California. 
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ADMINISTRATION  AND  ORGANIZATION 


Under  the  leadership  of  James  F.  Davis,  State  Geologist  and  Chief  of  the  Division, 
activities  of  the  Division  are  now  carried  out  through  six  functionally  defined  programs. 
Each  program  is  managed  by  a  Supervising  Geologist  who  is  qualified  to  evaluate  every 
aspect  of  the  work  being  done  in  his  program.  A  seventh  Supervising  Geologist 
coordinates  program  activities,  and  manages  program  planning  and  all  facilities  and 
support  activities  within  the  Division.  The  new  organization  is  representee 
diagrammatically  in  Figure  9. 

The  Division  operates  on  a  quarterly  management  basis.  Preceding  each  quarter, 
the  management  team  meets  to  review  program  performance  for  the  quarter  just  ending 
and  to  refine  program  and  project  goals  for  the  coming  quarter  and  year.  The  State 
Geologist,  his  Deputy,  other  Headquarters  administrative  staff,  Supervising  Geologists, 
project  managers,  and  Regional  Administrative  Officers  constitute  the  management  team. 

Of  the  135  permanent  personnel  in  the  Division  at  year's  end,  22  were  at  the 
Headquarters  office  in  Sacramento,  28  at  the  610  Bercut  Drive  office  in  Sacramento,  31 
at  the  Sacramento  regional  office  on  "O"  Street,  28  at  the  San  Francisco  regional  office  in 
the  Ferry  Building,  and  26  at  the  Los  Angeles  regional  office  in  the  Civic  Center.  (For 
individual  names  see  "II.  Personnel"  section  beginning  on  page  67.) 

I.         DMG  Regional  Offices 

Each  of  the  Division's  three  regional  offices  (in  Los  Angeles,  Sacramento,  and  San 
Francisco- -see  Figure  10  for  regional  boundaries)  have  an  information  and  publications 
sales  desk.  At  this  desk  all  Division  printed  publications,  as  well  as  the  Division  open-file 
reports  pertaining  to  the  particular  region,  may  be  examined  or  purchased.  Technical 
personnel  are  on  nana  to  respona  to  inquiries  regarding  mineral  resources  or  geologic 
hazards  in  the  region.  The  regional  offices  also  serve  as  logistical  centers  for  Division 
activities.  The  various  activities  of  the  Division's  six  major  programs  are  conducted  as 
needed  at  or  out  of  any  Division  office  including  the  regional  offices. 

In  addition  to  the  three  regional  offices,  there  are  two  other  large  DMG  offices, 
both  in  Sacramento.   One  is  the  Headquarters  office  and  the  other  is  the  "Bercut"  office. 

1.        Los  Angeles  regional  office 

The  Los  Angeles  regional  office  provides  geological  information  service  to  all  of 
southern  California,  an  area  comprising  11  counties  bounded  on  the  north  by,  and 
including,  the  counties  of  San  Luis  Obispo,  Kern,  and  Inyo.  The  office  is  located  in  the 
Junipero  Serra  Building  at  107  South  Broadway  in  the  Los  Angeles  Civic  Center. 

The  project  work  of  the  region  includes  activities  from  all  the  Division's  programs. 
The  bulk  of  the  project  work  of  the  region,  however,  is  concerned  with  mineral  resources 
and  geologic  hazards  studies  as  they  relate  to  proper  land  use.  In  the  mineral  resources 
studies  the  emphasis  is  on  the  classification,  under  SMARA,  of  lands  for  mineral  potential 
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415)  557-  1962 


Figure  10.    Division  of  Mines  and  deology  information  service  regions. 
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in  both  the  urban  and  non-urban  parts  of  the  region.  Much  of  this  work  involves 
cooperative  investigations  with  other  governmental  agencies,  chiefly  with  the  U.S. 
Geological  Survey,  but  also  with  local  counties.  Some  are  special  State  stuaies.  In  recent 
years,  these  investigations  have  continued  to  concentrate  heavily  upon  earthquake 
hazards,  including  studies  of  active  and  potentially  active  faults,  but  considerable 
emphasis  has  also  been  placed  on  slope  stability  problems 

At  year's  end  the  regional  staff  included  one  Supervising  Geologist,  one  Regional 
Administrative  Officer,  16  geologists,  one  seismologist,  one  geologic  aid,  two  drafting 
technicians,  one  seismological  service  technician,  and  three  secretaries.  Small  field 
offices  are  maintained  near  projects:  currently  field  offices  are  located  in  San  Diego 
(Scripps  Institution  of  oceanography),  Santa  Ana,  ana  on  the  UCLA  campus.  The  Los 
Angeles  regional  office  maintains  a  public  information  and  Division  publications  sale 
center  as  well  as  a  small  technical  library. 


2.        San  Francisco  regional  office 

The  San  Francisco  regional  office  provides  geological  information  service  to  17 
counties  in  northern  and  central  California.  This  includes  approximately  two-thirds  of  the 
California  seacoast,  most  of  the  central  ana  northern  Coast  Ranges,  and  much  of  the  very 
active  San  Andreas  fault  and  related  faults. 

Early  in  fiscal  year  1984-85  the  San  Francisco  regional  office  will  be  movea  from 
the  Ferry  Building  in  San  Francisco  to  380  Civic  Drive,  Pleasant  Hill,  California  94523. 

Several  key  Division  facilities  are  located  at  the  San  Francisco  regional  office.  The 
Geology  Library  contains  an  extensive  collection  of  books,  periodicals,  and  maps  from  all 
over  the  world.  The  library  serves  the  technical  staff  of  the  entire  Division.  It  is  also 
heavily  used  by  the  public  although  it  is  not  a  lending  library.  The  Map  Room  is  a 
depository  for  U.S.  Geological  Survey  topographic  maps  ana  provides  maps  for  geologic 
field  mapping. 

Investigations  and  studies  conductea  from  this  office  incluae  fault  evaluation  and 
zoning  (Alquist-Priolo),  regional  geologic  mapping,  watersheds  mapping  related  to 
forestry,  ana  the  preparation  of  stratigraphic  sections  of  locations  in  California  tor  the 
Correlation  of  Stratigraphic  Units  of  North  America  (COSUNA)  project.  Secondary 
activities  incluae  support  for  other  programs,  incluaing  mineral  commoaities,  the  Surface 
Mining  and  Reclamation  Act,  and  emergency  assistance  to  local  governments  regarding 
landslides  and  earthquakes. 

The  office  staff  consists  of  one  Supervising  Geologist,  17  geologists,  one  soil 
mineralogist,  one  geochemist,  three  drafting  technicians,  two  geologic  aides,  one  public 
inquiries  specialist  (formerly  the  museum  curator;,  one  librarian,  and  one  laboratory 
technician.  Five  of  the  17  geologists  are  located  in  the  Santa  Rosa  field  office  under 
contract  to  California  Department  of  Forestry. 
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3.  Sacramento  regional  office 

The  Sacramento  regional  office,  located  at  2815  "o"  Street  in  Sacramento,  provides 
geological  information  service  to  30  counties  in  central-inland  and  northeastern 
California.  In  addition,  it  is  in  this  regional  office  that  seismic  activity  studies, 
strong-motion  instrumentation  activities,  and  geophysical  surveys  are  headquartered. 

Staff  in  the  Sacramento  regional  office  consists  of  one  Supervising  Geologist,  three 
geologists,  one  engineering  geologist,  three  geophysicists,  six  seismologists,  one  structural 
engineers,  two  precision  electronics  specialists,  one  photo  machine  operator,  four 
seismological  instrument  technicians,  three  geologic  aids,  one  word  processing  technician, 
one  information  clerk,  and  four  secretaries. 

4.  Sacramento  headquarters  office 

The  Division's  headquarters  office  is  located  in  Room  1341  of  the  Resources  building 
at  1416  9th  Street  in  Sacramento.  On  the  same  floor  are  the  offices  of  the  Resources 
Agency  and  the  Department  of  Conservation,  of  which  the  Division  is  a  part. 

The  staff  at  Division  headquarters  provides  leadership  and  support  for  Division 
activities  throughout  the  state.  The  administrative  staff  sets  Division  policy,  guides 
program  planning,  provides  program  coordination,  monitors  progress  of  program  projects, 
maintains  budgetary  accountability,  reviews  environmental  impact  reports  and  proposed 
state  legislation,  edits  Division  publications  including  CALIFORNIA  GEOLOGY  magazine, 
processes  personnel  actions,  and  orchestrates  quarterly  management  meetings. 

The  headquarters  staff  consists  of  the  State  Geologist  and  the  Deputy  State 
Geologist,  three  Supervising  Geologists,  a  program  planning  officer,  two  administrative 
officers,  two  management  services  technicians,  five  geologists  (performing 
administrative,  editing,  or  review  functions),  a  publications  eaitor,  an  editorial  aid,  and 
five  secretaries. 


5.        Sacramento  "Bercut"  office. 

The  "bercut"  office  is  located  at  610  bercut  Drive  in  Sacramento.  At  this  office  are 
headquartered  staff  of  both  the  urban  and  country  mineral  land  classification  (SMARA) 
units,  the  geothermal  resource  studies  unit,  and  the  mined-land  reclamation  unit  as  well 
as  a  publications  graphics  section. 

At  year's  end  the  staff  headquartered  in  the  "bercut"  office  included  one  Supervising 
Geologist,  one  environmental  planner,  13  geologists,  two  engineering  geologists,  one 
geologic  aid,  one  botanist,  one  publications  supervisor,  two  graphic  artists,  four  drafting 
technicians,  and  two  secretaries. 
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Photo  5.  The  San  Francisco  Ferry  Building,  where  a  DMG  office  has  been  housed  since  1899, 
will  undergo  a  major  renovation  this  coming  year.  DMO's  San  Francisco  regional  office 
will  be  moved  to  380  Civic  Drive  in  Pleasant  Hill  early  in  fiscal  year  1984-85. 
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II  .    Personnel:    1.    Permanent  Division  Staff  Members,  June  30,  1984 


HEADQUARTERS  OFFICE 

1416  9th  Street,  Room  1341 

Sacramento   95814 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOCIATION 


Amimoto,  Perry  Y. 
(Supervising  Geologist) 

Anderson,  Mildred  E. 
(Executive  Secretary  I) 

Bezore,  Stephen 

(Associate  Geologist) 

Davis,  James  F. 
(State  Geologist) 

Gay,  Thomas  E.,  Jr. 

(Chief  Deputy  St.  Geologist) 

Isaacson,  Timothy 

(Staff  Services  Manager  I) 

Johnson,  Carole  R. 
(Editorial  Aid) 


Johnson,  Marti 

(Office  Services  Sup.  I) 

Kehoe,  Loretta 
(Stenographer) 

Lloyd,  Jon  C. 

(Associate  Editor  of  Pubs.) 

Rapp,  John  S. 

(Senior  Geologist) 

Rau,  Lynette 

(Assoc.  Gov.  Prog.  Analyst) 


Geologic  Information 
Officer 

Executive  Secretary 


Editor,  CALIFORNIA 
GEOLOGY  MAGAZINE 

State  Geologist 


Chief  Deputy 
State  Geologist 

Program  Planning 
Officer 

Editorial  Aid 
CALIFORNIA  GEOLOGY 

MAGAZINE 


Administration 
Geologic  Information 

Hq.  Line  Mgmt. 


Publications 
Hq.  Line  Mgmt. 
Hq.  Line  Mgmt. 
Hq.  Program  Planning 
Hq.  Program  Planning 


Secretary/Supervisor  Hq.  Program  Planning 


Secretary 


Publications  Editor 


Hq.  Program  Planning 


Publications 


Technical  Planning 
Officer 


Hq.  Program  Planning 
Administrative  Officer         Administration 
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HEADQUARTERS  OFFICE  (Continued) 

1416  9th  Street,  Room  1341 

Sacramento   95814 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOCIATION 


Rheinlander,  Debra 
(Office  Assistant  II  (T)) 

Seiple,  Ray 

(Supervising  Geologist) 

Strand,  Rudolph  G. 

(Supervising  Geologist) 

Streitz,  Robert 
(Senior  Geologist) 

Taylor,  Patricia 

(Management  Services  Tech.) 

Tribble,  Betsy 

(Office  Assistant  II  (T)) 

Turner,  Irene 

(Word  Processing  Tech.) 

White,  Darren 

(Management  Services  Tech.) 

Wilson,  Mary  D. 

(Regional  Admin.  Officer) 

Woods,  Mary  C. 

(Associate  Geologist) 


Secretary 


Program  Coordination 
Officer 

Minerals  Officer 


E1R  Review 
Officer 

Personnel/  Training 
Coordinator 

Receptionist 


Publications 


hq.  Program  Planning 


Administration, 
Minerals 

Geologic  Information 


Hq.  Program  Planning 


Hq.  Support 


Word  Processing  Tech.  Heaaquarters  Support 


Business  Services 
Technician 


Hq.  Program  Planning 
Administrative  Officer         Hq.  Program  Planning 


Chief  Editor,  Publications 

CALIFORNIA  GEOLOGY 
MAGAZINE 
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BERCUT  OFFICE 

610  Bercut  Drive 

Sacramento,  CA    95814 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOCIATION 


Alfors,  John  T . 

(Supervising  Geologist) 

Allen,  Carol 

(Geological  Draft.  Tech.) 

Bacon,  C.  Forrest 
(Senior  Geologist) 

Beeby,  David  3. 
(Senior  Geologist) 

Burnett,  John  L. 

(Associate  Geologist) 

Campion,  Linda 
(Assistant  Geologist) 

Chargin,  Greg 

(Geological  Draft.  Tech) 

Cole,  Ken 

(Assoc.  Engineering  Geologist) 

Dupras,  Donald 

(Assistant  Geologist) 

Evoy,  Barbara 

(Assistant  Geologist) 

Foster,  Edward  L. 
(Graphic  Artist) 

Higgins,  Chris  T. 

(Associate  Geologist) 

Huckaby,  Louise 
(Graphic  Artist) 

Jensen,  Laurel 
(Geologic  Aid) 


Environmental  Geology 
Officer 

Drafting  Technician 


Geothermal  Manager 

Urban  SMARA 
Manager 

Geologist 

Geologist 

Drafting  T  echnician 

Geologist 

Geologist 

Geologist 

Graphic  Artist 

Geologist 

Graphic  Artist 

Technical  Assistant 


Aaministration, 
Environmental  Geology 

Publications 


Administration, 
Geothermal 

Aaministration, 
Urban  SMARA 

Minerals 


Geothermal 


Country  SMARA 


SMARA  Reclamation 


City  SMARA 


SMARA  Reclamation 


Publications 


Geothermal 


Publications 


Country  SMARA 
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BERCU1  Of  FloE  (Continued) 

610  Bercut  Drive 

Sacramento,  CA   95814 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOCIATION 


Jones,  Allen  Lynn 
(Assistant  Geologist) 

Kohler,  Susan  L. 

(Associate  Geologist) 

Leivas,  Eddie 

(Associate  Geologist) 

Loyd,  Ralph  C. 

(Associate  Geologist) 

Mankoski,  Zoe  K. 

(Senior  Envir.  Planner) 

Ota,  Yukie 

(Senior  Stenographer) 

Riordan,  Danielle  P. 

(Office  Assistant  II-Typing) 

Rubish,  Frances  T. 

(Geological  Drafting  Tech.) 

Silva,  Mike 

(Assistant  Geologist) 

Smith,  R.  Meri 

(Publications  Supervisor) 

Tambert,  Geffrey  O. 

(Senior  Geological  Draft,  lech.) 

Taylor,  Gary 

(Associate  Geologist) 


Geologist 

Geologist 

Geologist 

Geologist 

SMARA 
Reclamation  Manager 

Secretary  to 
Office  Manager 

Office  Assistant  II 
(Typing) 

Drafting  Technician 

Technical  Assistant 

Publications 
Supervisor 

Drafting  Supervisor 
Geologist 


Van  Kekerix,  Lorraine  Reclamation  Botanist 

(Assoc.  Land/ Water  Use  Analyst; 

Youngs,  Leslie  G.  Geophysical  Geologist 

(Assoc.  Engineering  Geologist) 


EIR  Review 
Country  SMARA 
Geothermal 
Country  SMARA 


Administration, 
SMARA  Reclamation 

Environmental 
Geology 

Geothermal 


Publications 


Regional  Geologic 
Mapping 

Publications 


Publications 


Minerals 


SMARA  Reclamation 


Geothermal 
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SACRAMENTO  OFFICE 

2815  O  Street 
Sacramento,  CA  95816 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOCIATION 


Bennett,  John  H. 

(Associate  Geophysicist) 

Blodgett,  Ouanita  G. 

(Oftice  Assistant  II  -Typing) 

Boylan,  Richard  1 . 
(Assistant  Geologist) 

Bryant,  William  A. 
(Associate  Geologist) 

Burgess,  Mary  L. 

(Office  Technician  -Typing) 

Campbell,  Gordon  L. 
(Geologic  Aid) 

Chapman,  Rodger  H. 

(Senior  Geologist,  Geophyst.) 

Chase,  Gordon  W. 

(Associate  Geophysicist) 

Cramer,  Chris  H. 

(Associate  Seismologist) 

DaVeiga,  Vicki 

(Seismological  Instrument  Aid) 

Farros,  Janice 

(Machine  Operator  1-Photocopy) 

Guyer,  Albert  G. 

(Precision  Elect.  Specialist) 

Hallstrom,  Claudia  L. 
(Geologic  Aid) 

Huston,  Marvin  M. 

(Seis.  Installation  Tech.  Ill) 


Geophysicist 

District  Clerk 

Geologist 

Geologist 

Information  Clerk 

Geophysicist 

Geophysics 
Program  Manager 

Geophysicist 
Seismologist 
Installation  Aid 
Photo  Technician 


Installation 
Development  Specialist 

Geologic  Aid 


Lead  Installation 
Technician 


Geophysical 
Investigations 

Geophysics  Mgmt. 


Seismology 
Investigations 

Alquist-Priolo 
Fault  Evaluation 

Public  Assistance 


Geophysical 
Investigations 

Geophysical 
Investigations 

Geophysical 
Investigations 

Regional  Geologic 
Mapping 

Strong  Motion 


Strong  Motion 
Strong  Motion 
Strong  Motion 
Strong  Motion 
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SACRAMENTO  OFFICE  (Continued) 

2815  O  Street 

Sacramento,  CA  95816 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOCIATION 


Kaliakin,  Nikolai  A. 

(Senior  Structural  Engineer) 

Knight,  Phyllis 

(Office  Assistant  I  -Gen.) 

Mclunkin,  Richard  D. 
(Associate  Geologist) 

Martin,  Roger 

(Senior  Engineering  Geologist) 

Mualchin,  Lalliana 

(Associate  Seismologist) 

Parke,  David  L. 
(Geologic  Aid) 

Pingree,  Cora 

(Word  Processing  Tech.) 

Real,  Charles  R. 

(Senior  Seismologist) 

Rider,  Stephen 

(Seis.  Installation  Tech.  II) 

Shakal,  Anthony 

(Senior  Seismologist) 

Sherburne,  Roger  W. 
(Senior  Seismologist) 


Syphax,  Vernettia  G. 

(Office  Technician  -Typing) 

Taylor,  Wilbert 
(Seis.  Inst.  lech.  I) 


Data  Systems 
Manager 

Office  Support 


Geologist 


Volcanologist 
Investigation 

Seismologist 


Earthquake  Catalog 
Coordinator 

Wora  Processing  lech. 


Seismologist 


Installation 
Technician 

Strong  Motion 
Manager 

Seismology 
Program  Manager 


Secretary  to 
Manager 

Service  Techician 


Strong  Motion 
Strong  Motion 
Strong  Motion 
Volcanic 


Seismology 
Investigations 

Seismologicai 
Investigations 

Geophysics 
Investigations 

Seismologicai 
Investigations 

Strong  Motion 


Administration, 
Strong  Motion 

Administration, 

Seismologicai 

Investigations 

Strong  .Motion 


Strong  Motion 
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SACRAMENTO  OFFICE  (Continued) 

2815  O  Street 

Sacramento,  CA  95816 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOCIATION 


Toppozada,  Tousson  R. 
(Senior  Seismologist) 

Tucker,  Brian 

(Supervising  Geologist) 

Weaver,  Sherrill  A. 

(Office  Assistant  II  -Typing) 

Williams,  Wayne  W. 

(Precision  Elec.  Specialist) 


Seismologist 


Geophysics  Officer 


Fiscal  Clerk 


Lead  Service 
Technician 


Seismoiogical 
Investigations 

Administration, 
Geophysics 

Strong  Motion 


Strong  iViOtion 
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SAN  FRANCISCO  OFFICE 
Ferry  Building,  Room  1004 
San  Francisco,  CA   941 1 1 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOC1AT  ION 


Appleby,  Janet 

(Geological  Drafting  Tech.) 


Drafting  Technician 


Armstrong,  Charles  F.  Geologist 

(Associate  Engineering  Geologist) 


Bedrossian,  Trinda  B. 
(Senior  Geologist) 

Bishop,  Charles  C. 
(Senior  Geologist) 

Borchardt,  Glenn  A. 
(Associate  Geochemist) 

Bortugno,  Eaward  0. 
(Associate  Geologist) 

Brunton,  Angela 
(Senior  Librarian) 

Davenport,  Clifton 

(Engineering  Geologist) 

Durrwachter,  Ernest  C. 
(Geologic  Aid) 

Hart,  Earl  W. 

(Senior  Geologist) 


Geologist 

Geologist 

Soil  Mineralogist 

Geologist 

Librarian 

Geologist 

Geologic  Aid 


Alquist-Priolo 
Manager 


Huber,  Oscar  L.  Geologist 

(Associate  Engineering  Geologist) 


Jennings,  Charles  to. 
(Senior  Geologist) 


Regional 
Mapping  Manager 


Publications 


CDF  THP  Review 


CDF  THP  Review 


Regional  Geologic 
Mapping 

Scientific 
Investigations 

Regional  Geologic 
Mapping 

SF  Library 


CDF  Watershed 
Mapping 

Regional  Geologic 
Mapping 

Administration, 
Alquist-Priolo 
Fault  Evaluation 

CDF  THP  Review 


Administration, 
Regional  Mapping 
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SAN  FRANCISCO  OFFICE  (Continued) 
Ferry  Building,  Room  1004 
San  Francisco,  CA    94111 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOCIATION 


Kelley,  Frederic  R. 
(Associate  Geologist) 

Kilbourne,  Richard  1  . 
(Associate  Geologist) 

Learned,  Eleanor  h\. 

(Curator,  Mineral  Museum) 

Majrnundar,  Hasmukhrai  H. 
(Associate  Geochemist) 

Manson,  Michael  to. 
(Associate  Geologist) 

Moar,  Richard  R. 

(Senior  Geological  Draftsman) 

Plappert,  John  Uack) 
(Associate  Geologist) 

Saucedo,  George 

(Associate  Geologist) 

Smith,  Charles  B. 

(Laboratory  Technician) 

Smith,  Theodore  C. 
(Associate  Geologist) 

Spittier,  Thomas  E. 
(Associate  Geologist) 

Stinson,  Melvin  C. 
(Senior  Geologist) 

Sydnor,  Robert 

(Supervising  Geologist) 


Geologist 


Geologist 


Public  Inquiries 
Specialist 

Geochemical 
Laboratory  Manager 

ceologist 


Drafting  Supervisor 

Geologist 

Geologist 

Technical  Assistant 

Geologist 

Geologist 

Minerals  Manager 


Geological 
Investigations  Officer 


CDF  Watershed 
Mapping 

CDF  Watershed 
Mapping 

Information 


Administration, 
Geo-Chemical  Lab. 

City  SmARA 


Publications 


City  SMARA 


Regional  Geologic 
Mapping 

CDF  Watershed 
Mapping 

Alquist-Priolo 
Fault  Evaluation 

CDF  Watershed  Mapping 


Administration, 
Minerals 

Administration, 

Geologic 

Investigations 
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SAN  FRANCISCO  OFFICE  (Continued) 
Ferry  Building,  Room  1004 
San  Francisco,  CA    941 1 1 


NAME  AND  FUNCTIONAL 

CLASSIFICATION  WORKING  TITLt  ASSOCIATION 


Taylor,  Eleanor  Drafting  Technician  Publications 

(Geological  Drafting  Tech.) 

Wagner,  David  L.  Geologist  Regional  Geologic 

(Associate  Geologist)  Mapping 

Wong,  Perry  Geologic  Aid  Alquist-Priolo 

(Geologic  Aid)  Fault  Evaluation 
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LOS  ANGELES  OFFICE 

107  S.  Broadway 
Los  Angeles,  CA    90012 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOCIATION 


Anderson,  Thomas  P. 
(Senior  Geologist) 

Barrows,  Allan  G. 
(Senior  Geologist) 

Bushnell,  Marjorie  M. 
(Associate  Geologist) 

Cardenas,  Florencia 

(Oftice  Assistant  11-Bilingual) 

Cole,  Judy 

(Associate  Geologist) 

Fuller,  David  R. 

(Associate  Geologist) 

Gray,  Cliifton  H.,  Jr. 
(Supervising  Geologist) 

Greenwood,  Richard  B. 
(Associate  Geologist) 

Hoskin,  Virginia 
(Office  Technician) 

Hsu,  Eugene  Y. 

(Associate  Geologist) 

Huffman,  Venice 

(Regional  Admin.  Officer) 

Joseph,  Stephen 

(Assistant  Geologist) 

Kahle,  James  E. 

(Associate  Geologist) 

Kiessling,  Eamuna  w. 
(Associate  Geologist) 


Country  SMARA 
Manager 

Geologist 

Geologist 

Secretary 

Geologist 

Geologist 

Geologic  Hazards 
Officer 

Geologist 

Secretary 

Geologist 

Office  Manager 

Geologist 

Geologist 

Geologist 


Administration, 
Country  SMARA 

Geologic 
Investigations 

Minerals 


Cal-Mexico 

City  SMARA 

City  SMARA 

Aaministration, 
Geohazards 

Country  SMARA 
Administration 


Regional  Geologic 
Mapping 

Aaministration 


Country  SMARA 


(geologic 
Investigations 

ElR  Keview 
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LOS  ANGELES  OFFICE  (Continued) 

107  S.  Broadway 

Los  Angeles,  CA    90012 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOCIATION 


NeSmith,  Esther 

(Office  Assistant  II  -Typing) 

Owens,  Charles 

(Geological  Drafting  Tech.) 

Reichle,  Michael 

(Senior  Seismologist) 

Saul,  Richard  B. 

(Associate  Geologist) 

Smith,  Glenda 

(Word  Processing  Tech. 

Stickney,  Dale 

(Geological  Drafting  Tech.) 

Treiman,  Jerome  A. 
(Associate  Geologist) 

Weber,  F.  Harold,  Jr. 
(Senior  Geologist) 


Information  Clerk 

Drafting  Technician 

Program  Manager 

Geologist 

Word  Processing  Tech. 

Drafting 
Technician 

Geologist 
Geologist 


LA  Office  Support 

Publications 

Cal-Mexico 


Geologic 
Investigations 

Clerical  Support 


Publications 


Advisory  Services 


Landslide  Hazards 
Investigations 
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GEOLOGICAL  RESEARCH  DIVISION 

Scripps  Institute  of  Oceanography 

La  Jolla,  CA    92037 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOCIATION 


Kennedy,  Michael  P. 
(Marine  Geologist) 


Marine  Geologist 


Coastal  Commission/ 
Oceanographical  Studies 


MINERALS  PROGRAM 

28  Civic  Center  Plaza,  Room  642 

Santa  Ana,  CA    92701 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOCIATION 


Miller,  Russel  V. 

(Associate  Geologist) 

Tan,  Siang  S. 

(Associate  Geologist; 


Geologist 
Geologist 


Urban  SMARA 


Advisory  Services 


STRONG  MOTION  INSTRUMENTATION  PROGRAM 

303  W.  3rd  Street,  Room  148 

San  Bernardino,  CA    92401 


NAME  AND 
CLASSIFICATION 


WORKING  TITLE 


FUNCTIONAL 
ASSOCIATION 


Lagesse,  Harry  P. 

(Seis.  Instrument  Tech.  II) 


Service  Technician 


Strong  Motion 
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II.  Personnel:   2.    Hires,  Separations,  and  Promotions 

NEW  HIRES 
July  1,  1983  -  June  30,  1984 


NAME 


CLASSIFICATION 


DATE 


Allen,  Carol 
Chargin,  Greg 
Hoskin,  Virginia 
Jensen,  Laurel 
Kehoe,  Loretta 
Meneely,  Robert 
Rheinlander,  Debra 
Smith,  Glenda 
Taylor,  Patricia 


Geological  Drafting  Technician 
Geological  Drafting  Technician 
Office  Technician  (T) 
Geologic  Aid 
Stenographer 

Seismological  Inst.  Tech.  I 
Office  Assistant  II  (T) 
Word  Processing  Technician 
Management  Services  Technician 


06/11/84 
05/21/84 
03/12/84 
06/01/84 
06/11/84 
10/14/83 
06/11/84 
05/15/84 
05/16/84 


PROMOTIONS 
July  1,  1983-  June  30,  1984 


NAME 


CLASSIFICATION 


PROMOTION 


DATE 


Cole,  Judy 
Huckaby,  Louise 
Isaacson,  Timothy 
Johnson,  Carole 
Johnson,  Marsha 
Kohler,  Susan 
Lloyd,  Jon 
Meneely,  Robert 
Rapp,  John 
Rau,  Lynette 
Real,  Charles 
Rider,  Stephen 
Saucedo,  George 
Silva,  Michael 
Taylor,  Patricia 
White,  Darren 


Assistant  Geologist 
Geological   Draft. Tech. 
Assoc.  Gov.  Prg.  Analyst 
Senior  Stenographer 
Office  Assistant  II  (T) 
Assistant  Geologist 
Editorial  Technician 
Seis.  Inst.  Tech.  I 
Associate  Geologist 
Staff  Services  Analyst 
Associate  Seismologist 
Seis.  Inst.  Tec  h.  I 
Assistant  Geologist 
Geologic  Aid 
Sr.  Word  Process.  Tech. 
Stenographer 


Associate  Geologist  01/01/84 

Graphic  Artist  04/01/84 

Staff  Services  Manager  I  02/01/84 

Editorial  Aid  02/13/84 

Office  Services  Sup.  I  02/13/84 

Associate  Geologist  08/02/83 

Associate  Editor  of  Pubs.  08/02/83 

Seis.  Inst.  Tech.  II  02/01/84 

Senior  Geologist  04/01/84 

Assoc.  Gov.  Prg.  Analyst  02/01/84 

Senior  Seismologist  08/02/83 

Seis.  Inst.  Tech.  II  08/02/83 

Associate  Geologist  03/02/84 

Assistant  Geologist  04/01/84 

Management  Srvs.  Tech.  05/16/84 

Management  Srvs.  Tech.  01/01/84 
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SEPARATIONS 
July  1,  1983  -  June  30,  1984 


NAME 


CLASSIFICATION 


DATE 


Ragsdale,  John  T. 
Love,  Anarew  C. 
Frasse,  Jeanne 
Kaliaken,  Nikolai 


Senior  Structural  Engineer 

Mock  Clerk 

Geologic  Aid 

Senior  Structural  tngineer 


03/11/84 
06/30/84 
09/01/83 
09/18/83 


TRANSFER  TO  ANOTHER  STATE  AGENCY 


NAME 


CLASSIFICATION 


DATE 


Abraham,  Delores 
Coleman,  Mauae 
Espinoza,  Melissa 
Kishi,  Emily  H. 
Marisol,  Alicia 
Silva,  Yolanaa 
Stone,  Renita 
Sullivan,  Martha 
Summerville,  Tyrone 


Stenographer 

Office  Services  Sup.  1 

Stenographer 

Office  Assistant  II  (T) 

Office  Technician  (T) 

Management  Services  Technician 

Word  Processing  Technician 

Regional  Admin.  Officer  1 

Office  Assistant  II  (T) 


11/20/83 
06/30/84 
06/01/84 
12/31/83 
10/01/83 
04/22/84 
06/22/84 
09/19/83 
04/09/84 


RETIREMENTS 


Rhodes,  Beverly  M. 
Wootton,  Tom 
bishop,  Charles 


Management  Services  Technician 
Senior  Geologist 
Senior  Geologist 


12/30/83 
11/30/83 
06/05/84 
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Ill  .   Budget  Summary,  1983-84 
Expenditures  by  Program  Component 

Geologic  Hazards  and  Mineral  Resources  Conservation  Program 


Personnel 
Years 


Dol lars 


Personnel 
Years 


Dollars 


Land  Use  Geology  and  Seismology 
Element , 

Basic  Investigations 


Component 

56.2 

$4,316,000 

Hazards  Reduction 
Component 

20.5 

$1,141,000 

Mineral  Resources  Conservation 

6.1 

Deposit  Inventory 
Component 

$313,000 

Land  Classification 
Component 

18.6 

$1,037,000 

Mined  Land  Reclamation 
Component 

5.5 

$273,000 

76.7    $5,457,000 


30.2    $1,623,000 


Geologic  Information  and 
Publication  Element..., 


Information  Component 
Publications  Component 


5.3 
10.6 


$278,000 
$846,000 


15.9    $1,124,000 


Administration  Element 


TOTAL  EXPEND  I TLRES 
Source  of  Funds 

General  Fund 

Surface  Mining  and  Reclamation  Account,  General  Fund 
Strong-Motion  Instrumentation  Program  Fund 
California  Environmental  License  Plate  Fund 
Energy  and  Resources  Program  Account,  General  Fund 
Resources  Account,  Energy  and  Resources  Fund 
Federal  Trust  Fund 
Reimbursements 

TOTAL 


13.0 


135.8 


$594,000 
$8,204,000 


4,080,000 
1,278,000 
1,287,000 
357,000 
106,000 
103,000 
268,000 
725,000 

$8,204,000 
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IV  .     Statutory  Authority  for  the  Division 

The  Division  of  Mines  and  Geology  operates  under  the  authority  provided  in  the 
State  Public  Resources  Code,  significant  parts  of  which  are  summarized  as 
follows: 

Division  1.         Administration 

Chapter  2.  Department  of  Conservation 

Article  1.  Organization  and  general  powers 

Section  601.  Established  the  Department  of  Conservation  in  the 
Resources  Agency  and  identified  the  role  of  the  Director. 

Section  607.  The  work  of  the  Department  is  divided  into  three 
divisions,  known  as  the  Division  of  Mines  and  Geology, 
Division  of  Oil  and  Gas,  and  the  Division  of  Resource 
Conservation. 

Article  3.      State  Mining  and  Geology  Board 

Sections  6b0-      Establishes  the  Board  and  its  responsibilities.   676. 

Section  67  7.  The  Board  shall  nominate  and  the  Director  shall  appoint 
the  State  Geologist.  Describes  the  qualifications  of  the 
State  Geologist. 

Section  678.        Provides  the  authority  of  the  State  Geologist. 

Division  2.         Geology,  Mines,  and  Mining 

Chapter  2.     The  Division  of  Mines  and  Geology 
(Sections  2201-2209  inclusive) 

Section  2201.  State  Geologist  shall  employ  geologists  and  qualified 
specialists  to  do  Division's  work. 

Section  2203.  State  Geologist  shall  submit  an  annual  report,  including 
review  of  measures  taken  to  counter  geologic  hazards, 
and  review  of  economic  utilization  and  conservation  of 
State's  mineral  resources  and  problems  related  thereto, 
pursuant  to  the  State  Mining  and  Minerals  Policy 
(Section  2650). 

Section  2204.  State  Geologist  may  receive  and  manage  gifts  on  behalf 
of  State. 

Section  2205.  State  Geologist  may:  Study  mineral  resources,  mineral 
industries,      and      geology       of       the       state;       Collect 
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mineral  statistics;  Coilect  geological  ana  mineralogical 
specimens  and  moaels  to  constitute  Division's  exhibits; 
Provide  technical  library  to  be  Division's  library; 
Maintain,  in  effect,  a  bureau  of  information  on  the 
Mate's  mineral  inaustries;  Conduct  studies  of  geologic 
hazards  in  urban  area,  including  activities  under 
cooperative  agreements;  Maintain  a  laboratory  to 
perform  physical  and  chemical  tests  and  analyses;  Issue 
reports  and  maps  on  the  geology  of  the  state  and  the 
statistics  and  technology  of  the  State's  mineral 
industries;  Conduct  investigations  in  mining  ano 
metallurgy,  including  use  of  scrap  mineral  products,  and 
in  land-use  practices  applicable  to  mineral  resources 
conservation;  Conduct  investigations  in  reclamation  ana 
utilization  of  mining  waste  products  ana  reclamation  of 
mined  lands. 


Section  2207. 


Mineral  producers  shall  forward  to  the  State  Geologist, 
upon  his  request,  annual  mineral  production  figures 
Such  reports  shall  be  confidential.  State  Geologist  shall 
compile  and  publish  statistical  bulletins  to  show  totals 
of  minerals  produced,  annually. 


Section  2207.1 


Manufacturers  or  processors  may,  upon  request,  report 
to  the  State  Geologist  data  on  consumption  or 
utilization  of  mineral  materials.  Such  reports  shall  be 
confidential. 


Section  2209. 


State  Geologist  may  fix  prices  upon  ano  dispose  to  the 
public  all  publications  of  the  Division. 


Chapter  7.5         Special  Studies  Zones 

(Sections  2621  -  2630  inclusive) 


Section  2622. 


State  Geologist  shall  delineate  Special  Studies  Zones  to 
encompass  potantially  ano  recently  active  faults  under 
the  Alquist-Priolo  Special  Studies  Act.  He  shall 
continually  review  new  geologic  and  seismic  data  and 
revise  or  issue  new  special  studies  zones  when 
warranted  by  new  information. 


Chapter  7.6.        State  Mining  and  Minerals  Policy 


Section  2650. 


Establishes  the  State  Mining  and  Minerals  Policy  and 
requires  the  State  Geologist  to  carry  out  such  policy. 
He  may  include  in  his  annual  report  to  the  Director 
(Section  2203)  recommendations  for  items  of 
legislations  necessary  to  implement  such  policy. 
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Chapter  7.7         Landslide  Hazard  Identification  Program 

Sections  2670-      Establishes  the  landslide  hazard  identitication 

2688.  program  and  describes  the  role  of  the  Division  of  Mines 
and  Geology. 

Chapter  8.     Strong  Motion  Instrumentation  Program 

Sections  2700-      Establishes  the  strong-motion  instrumentation 

2709.  program  and  describes  the  role  of  the  Division  of  Mines 
ana  Geology  in  its  implementation. 

Chapter  9.     Surface  Mining  and  Reclamation  Act  of  1975 

Sections  2710-      Establishes  the  Surface  Mining  and  Reclamation 

2793.  Act  of  1976  to  regulate  surface  mining  operations. 
Identifies  the  role  of  the  State  Geologist  and  the  Mining 
and  Geology  Board.  Requires  the  board  to  adopt  State 
policy  for  the  reclamation  of  mined  lands.  Requires  the 
State  Geologist  to  classify  lands  as  to  their  mineral 
potential. 

Article  7.      Fiscal  Provisions 

Section  2795.        Established      funding      base      for      program      activities 
mandated  by  the  Surface  Mining  and  Reclamation  Act. 
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V.   State  Mining  and  Geoiogy  Board 

The  State  Mining  and  Geology  Board  is  a  nine-member  board,  bach  member 
is  appointed  by  the  Governor  to  serve  a  four-year  term.  The  Governor  designates 
the  chairman,  who  shall  hold  such  oflice  at  the  Governor's  pleasure.  1  he 
vice-chairman  is  elected  annually. 

The  Board's  responsibilities,  as  stated  in  Sections  672-677  ot  the  Public 
Resources  Code,  are  as  follows: 

"The  board  shall  represent  the  state's  interest  in  the 
development,  utilization,  and  conservation  of  the  mineral  resources 
of  the  state  and  the  reclamation  of  mined  lanas,  as  proviaea  by 
law,  and  federal  matters  pertaining  to  mining,  and  shall  determine, 
establish,  and  maintain  an  adequate  surface  mining  and 
reclamation  policy.  The  Board  shall  also  represent  the  state's 
interest  in  the  development  of  geological  information  necessary  to 
the  understanding  and  utilization  of  the  state's  terrain,  and 
information  pertaining  to  earthquake  and  other  geologic  hazards. 
General  policies  for  the  Division  shall  be  determined  by  the  Board. 

"The  Board  shall  also  serve  as  a  policy  and  appeals  board  for 
the  purposes  of  the  Alquist-Priolo  Special  Studies  Zones  Act 
(Chapter  7.5,  Division  2,  Public  Resources  Code). 

"On  or  before  December  31  of  each  year,  the  Board  shall 
submit  to  the  Governor  and  the  Legislature  recommendations 
regarding  needed  research  projects  relating  to  the  state's  terrain, 
mineral  resources,  mining,  the  reclamation  of  mined  lanos,  and 
earthquakes  and  other  geologic  hazards. 

"The  board  may  provide  for  a  statewide  program  of  research 
regarding  the  technical  phases  of  reclaiming  mined  lands  which 
may  be  delegated  to  it  by  law  and  may  accept  funds  from  the 
United  States  or  from  any  person  to  aid  in  carrying  out  the 
provisions  of  this  section.  The  Board  may  conduct  such  a  program 
independently  or  by  contract  or  in  cooperation  with  any  person, 
public  or  private  organization,  federal  agency,  or  state  agency, 
including  any  political  subdivision  of  the  state. 

"The  Board  shall  provide  for  a  public  information  program  on 
matters  involving  the  state's  terrain,  mineral  resources,  mining, 
the  reclamation  of  mined  lands,  and  earthquakes  and  other  geologic 
hazards. 

"In  accordance  with  the  State  Civil  Service  Act,  the  Board 
shall  nominate,  and  the  director  shall  appoint,  .  .  .  the  State 
Geologist  .  .  ." 

The  State  Mining  and  Geoiogy  Board's  Annual  Report  to  the  Governor  and  the 
Legislature  is  printed  separately  by  the  Board. 
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